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37?tI introduction. 



Aiiif HMETic is a science of such general utility, that a perfect 
knowledge of it is indispensably necessary to the farmer and 
mechanic, as well as to the merchant; its importance in educa- 
ti<Ki is great, as its application is useful ; it is the foundation 
of the useful arts, tihe introduction to philosophical investigation; 
by it the merchant regulates his commerce, and by it the artisan 
or philosopher ascertains the certainty of theoretical researches. 

To acquire expedition and exactitude in accounts are of the gjreat- "*:? 

est importance ; they are at once both elegant and useful accom* 
pHshmenta: a system of arithmetic should therefore exhibit the 
plainest methods of calculation, together with every useful abbre- 
viation that numbers are capable of; the rules should be perspi- 
cuouSi plain and intelligent ; and every part, tending to explana* .y« 

tion, ex^ssed in the simplest language possible* 
^ Jlukwardneaa and embarraaament are the general attendanta 
^ of youth on quitting the school for the counting house. Thia 
^ arises solely from the difference between the theory of the school 
^ and the practice of this office* Care should be taken to remove 
^ this, by reducing the mode of instruction, in Schools, to a simila« 
^ rity of the transaction of business* 

Books, with new names, have been multiplied; but the com- 
pilers have candidly confessed, that the mercantile parts have 
been copied chiefly from foreign authors : this by no means an- 
swers for American commerce ; it only tends to lead the student 
^into error; and the accountant must form a new theory for him- 
self, before he can regulate his own, or his employer's concerns^ 
The commerce of America is now co-extensive with the globe : 
a knowledge of all foreign monies, weights and measm'es are there- ^'v,^ 

fore necessary, to form the complete ATnerican merchant. No ^.^ 

pains orlabour have been spared in collecting the best information "^^^ * 
on this head ; and every part of mercantile arithmetic is explain- ^^ 

ed in such a manner, as to convey perfect ideas of the tran^cJ--^^^^- 
tion of business, together with furnishing means for the ap- v 



n INTRODUCTIOK. 

plication oi Bfieculattve geniusy well aware that youth should be ex* 
ercised in the abstruse and scientific, as well as in the practical parts 
of arithmetic : by this means they acquire a mode of reasonings 
which gives them a promptitude and exactness in calculation, 
which cannot be practised by any who have not properly studied 
the power of numbers. 

The part on Exchan^e^ is only an extract ffom a system design- 
ed as a Commercial Dictionary (now preparing for the press) in 
which the money, weights, measures, productions, manu&ctures, 
commerce, laws of trade, trading and banking companies of 
foreign nations, are considered with respect to the commerce of 
tlie U. States. The other parts of arithmetic are treated of ia 
an extensive manner; the prolix methods hitherto used are su- 
perseded by such useful and plain abbreviations, particularly iii 
interest and proportion, as will render it of the utmost utility in 
the school and the ponnting house. 

In a land like ^merica^ where Commerce explores her ample 
rivers to their sources ; where there is not a farmer but is more 
or less concerned in trade ; where, at a word, the nation, in its 
most remote parts, is commercial : to such a people, whose in- 
terests and advantages connect them in mutual dependence, and 
reciprocal intercourse, a genuine system of mercantile arithme- 
tic should be acceptable. 

Though the Editor has taken all possible pains to preserve the 
work free from error ; yet he would remind the reader of a truth, 
that no man is infallible in accounts ; he hopes, therefore, that 
those which have imperceptibly crept in, will be excused by the 
impartial reader. 

Relying on the merifs of the work, he does not court the pro- 
tection of individual recommendation, but offers it to the consi- 
deration of the ran(/«/— Certain of success, if merit tnarka 
its pages i or, on the contrary, deserved neglect, ^Aoi^<^/(ar« 
tial interest might fiatronise it. 
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PART I. 



Definitions. 

Q* W HAT is arithmetic ? 

^. Arithmetic is that part of the mathematics which explains 
the powers and properties of numbers. 

Q. What is a number? 

^» One or more quantities, answering the question « how 
many?" 

Q. Why do you consider arithnietic as an art or science ? 

J. From theory and practice. 

Q. What is theoretical arithmetic ? 

^. Theoretical arithmetic considers the nature and power of 
numbers; demonstrates the reason of practical operations; and^ 
in this sense, arithmetic is a science* 

Q. What is practical arithmetic ? 

ji* Practical arithmetic applies the usefulness of numbers to the 
regulation of business ;— -4n this sense arithmetic is an art* 

Q* What is the nature of arithmetical calculation? 

^* From numbers that are given to find others that are re* 
quired. 

Q. Which are the fundamental rules of arithmetic? 

j1. These five, viz.— Notation, Additi(»i, Subtraction, Multi- 
plication, and Division* 



Notation. 

Q. What is notation ? 

A. Notation, or numemtion, teaches to read and write num- 
bers according to their true value. 

Q. How is a niunber expressed ? 

A, All numbers are expressed by the different disposition of 
the fi)lbwing ten characters, called figures : 

B 



Mtation^ 
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vtA ft 1 2. s 4 si. 6 r a ii. 

Q. But how can all numbers be expressed by these figures? 

\/f. Every figure standing alone will express its own value, as 
7 expresses seven, 9 nine ; but, beside their simple value there 
expressed, they receive a new value from the place they occupy- 
in numbers expressed by several figures — ^for the value of die 
places increase in a tenfold proportion infinite. The first place, 
is that on the right hand, the next towards the left, &c. 
Thus: 4 Four. 

40 Forty, or te& times four.,. 
400 Four hundred, or one hundred times four, &c. 
and so on continually, every figure to the left hand having ten 
times the value it would have in the next place towards the right; 
hence it hO^msy that every ten of the value of the lower place 
is equal to one of the next higher^ But, aa the frequent repeti- 
tion of tens would occasion confiision, (Afferent terms are used to 
exiM^s tb^ local vsdue fA the igures, by the fbUowiiig table. 

TABLE L 

i .t-.l -l.l 

i »? . §§ 'Sf. ■ 

«g^ «S^ oo ^^ *S*S 

o>< d>< o>< ci>< d« 

735846 796304 847256 398032 648387 

5th. 4th. 3rd. 2nd. 1st period. 

Every round of six figures is called a period, and the table may 
yet be continued fiirther^ by having a name for the highest place of 
each succeeding period. A period may be subdivided into mem- 
bers of three figures each. 

The first period may be called . . . Units. 

2nd . . • Millions. 
3d . . . BiHions. *^ 
4th . . . Trillions. 
5th .. . Quadrillions. 
6th . . . QuintilHons. 
7th . . . Sextillions. 
8th • . . Septillions. 
9th .. . Octillions. 



Romrni Mtadon. 



Of the Cyfiher. 

The Ct/fiherjOTy as it is usually csilledj nought j is of itself of no 
signification, and put to the left hand of a figure alters not its 
value. 

Thus • • • • 06 • 

006 

0006 only expresses 6, because it is still in unit's 
place; but, being put to the right toi^, it increases the value of the 
figure in a tenfold proportion to the place it occupies* 
Thus .... 60 Sixty. 

«00 Six hundred. 
6000 Six thousand. 

These definitions are sufficient. For the table of numeration, 
the teacher may direct the pupil to Table I. and show him how 
it is to be read. 



Roman Notation. 

The Romans made use of the following seven Ie1:ter8 of their 
alphabet as mineral characters^ viz :-^ 

I. V. X. L. C. D. M, 

15 10 50 100 500 1000. 

The different disposition of which is ibund sufficient to express 
any number* 

These characters do not increase or decrease in value accord- 
ing to their distance from unit's' place, but each numeral re- 
presents only its simple value, however variously situated. Thus, 

X represents ten* XX tvjo ten's^ or 20. 
XXX three ten'sy or 30, &c. 
When a numeral of less value follows, or is placed to the 
right of one of greater vidue, they are added. Thus, 

VI=6. XVr=15. LVI=:56. LX=60. &c. 

When a numeral of less value precedes, or is placed to the left 
of one of greater value, the less is subtracted from the greater. 
Thus, 

IV=4. IX=9. XL=z40. LD2£:450. 

The numerals I and C combined thus lo are valued 500, and 
for every C added the value is increased ten times. Thus, 

10=500. 103=5000. 1000=50000. 

The numerals C and o combined mth Jf thus, Cjo is valued 
1000, and for eveiy C prefixed and subjoined the value is in« 
creased ten times. Thus, 

Cio=1000. CCi00= 10000. CCClOOD= 100000, &c. 



4 Addition. 

A line, or dash, drawn above any numeral increases its valu^ 
one thousand times. Thus, 



V u valued 5000. X= 10000. C= 100000. 

Miz 1 000000, &c. 



Addition. 

Q. What is addition ? 

A. Addition is the collecting of several tmmbera into one 9Um, 
which shall be egtuil to all the numbers taken together. 

Q. How is ad^tion performed ? 

A. Let the numbers be so placed that each figure may stand 
directly underneath, or in a perpendicular line with, the figures 
of the same value ; i. e. tmita under timtSy tens under tensy kun- 
dreda^ under kundreda^ Sec. 

Thus . . 

Then draw a line beneath them, and begin the 
addition in uniVa fdace^ set the unit figure of this amount 
in unit's place, and carry one for every ten in the amount 
to the next column^ (i* e. one or 10, two at 20, three at 30, 
Jbur at 40, Sfc.) proceed through each place in the 
same manner, and set down the sum of the last co« 
lumn. 

EXAMPLES. 



.475 
326 
843 
792 

2436 



55 47632 


S 1234 


ib 123456 


Yds. 3865 


12345 


5678 


78912 


472 


67891 


9123 


, 34567 


384 


23456 


4567 


89123 


796 


78012 


1234 


4567 


8654 


34567 


5678 


8912 


27 


89123 


1234 


3456 


97634 


45678 


5678 


7891 


4284 


91234 


. 1234 


234 


328 


56789 


9876 


567 


65 


12345 


1234 


891 


4 


67891 


5678 


234 


307 


23456 


1234 


S6 


263 






7 


45 




— 




g-----~ 





5. Bought 8 casks indigo. No. 1 weighing 210}^; No. 2, 
19^16; No. 3, 265ft; No. 4, 145lb; No. 5, \79%\ No. 6, 
135lb; No. 7, 117fc; and No. 8, I35lb; i^ca-t* How many 
pounds must I pay for ? Answer^ 1 382^. 



?f 



^Addition* 



6. If from the Creation to the flood was 1650 years, from the 
flood to the calling of Abraham 427, from that time to the foimd- 
ing of the temple 1010, from that to the foundaticoi of Rome 266, 
fiom that to the christian era 752, and since that 1803 years. 
How IcMig is it since the creation? jlna. ^90B years. 

7. How many strokes does a well regulated clock strike in 
a week? Ans. 1092. 

8. What dayY>f the year was the 17th of August, 1798? 

' Am, 239th. 

9. How many days in a year? Am^ 365. 

Note.*— JiWr^ days hath September^ 

Aprils June^ and Mrvember ; 

February hath twenty-eight alone ; 

And aU the rent thirty-one. 
Every Aith year is called bisaextile^ or leap year^ and 
then the month of February has 29 days* 

10. If from New- York to Philadelphia be 95 miles, thence 
to Brandywine 30, thence to Gunpowder ferry 64, to Patapsco 
ferry 20, to Annapolis 30, to Portroyal 64, to Williamsburg 
84, to Nansemond 45, to Bell's ferry 68, to New-river ferry 
127, to George-town 145, and thence to Charleston 106. How 
many miles from New-York to Charleston? Ana. 768, 

11. What year of the world was the universal deluge in? 
See Genesis vii. 5, 6. Ana. 1650. 

12. On settling with sundries, I find I owe for house-rent 250 
dollars, to the baker 35, butcher 84, brewer 18, taylor 39, mer- 
cer 47, merchant 375, for storage 64, sundries 33. I want 
to know my entire debt. Ana. 945 dols. 

To prove addition, add all the columns upward for the first 
and downward for the second addition ; and if there be no differ- 
ence in the amounts, the sum may be said to be right. 

The character of addition is -f- which signifies plus<i or more. 

Table of Addition and Subtraction, 



r 1 II ' ■^'i 

^I|2l3l4l5l6|7|8l9 


1 2 i 3 I 4 1 5 1 6 1 7 [ 8 1 9 1 10 


2 1 3 1 4 1 5 


6 


7 1 8 1 9 1 10 1 11 


3 1 4 1 5 j 6 


7 


8 j 9 1 10 1 11 1 12 


4 1 5 I 6 I 7 1 8 1 9 I 10 1 11 1 12 1 13 


5 1 6 j 7 1 8 1 9 1 10 1 11 1 12 1 13 1 14 


6 1 7 I 8 1 9 1 10 ( 11 1 12 1 13 1 14 1 15 


7 1 8 I 9 1 10 1 11 j 12 1 13 1 14 1 15 | 16 


8 1 9 1 10 1 11 1 12 ) 13 j 14 1 15 1 16 I 17 


9 I 10 i 11 1 12 1 13 1 14 1 15 1 16 I 17 j 18 



6 SubtracHaiu 

To use this table for addition, take cither of the two figuret 
you have to add on the left hand, and underneath the other^ in 
a line (^ifioeite thefirBt^ is the sum of both* 

For subtraction, take the figure you have to subtract on the 
left, and opfiosite to it find the number you are to subtract it 
from ; in a line above that number you will find the remainder 
at the tofi* 

Though this table of addition and mdtraction is dmfUe in it- 
self, it is of the greatest consequence to the learner; as nothing 
will fecilitate him more than to have a perfect knowledge of the 
sum and difference of two numbers. It will save the awkward cus- 
tom learners have of counting on theic fingers, and drawing lines 
on their slates. 



Subtraction. 

O. What is subtraction ? 

Ji. Subtraction shows how to separate one sum firom another ^ 
and show the difference between thenu 

Q. I|ow is subtraction performed ? 

^. Place the number to be subtracted beneath the other, units 
under units^ tens under tens^ &c. If the lower figures to be sub- 
tracted be less than their correspondent figures, the difference is 
had immediately. But if the higher figures be less than 
their correspondent figures, you must add 10 to each as you 
proceed, and subtract the lower figure from this increase^ carry- 
ing one to the next figure on the left, &c. 

From 643852 
Take 274312 



Difference 369540 
Thus the difference of 2, 1, and 3, and 2, 5, 8, is found imme- 
diately to be 540 ; but 4, the next figure, being greater than 3, 
I add 10 to 3=13, and subtracting 4 I find 9 differences carry- 
ing 1 to 7=8, being more than 4, I increase 4 by 10=14, and 
find the difference 6: carrying 1 to 2=3, deducted from 6, 
leaves 3 the difference, viz. 369540. 

To prove subtraction, add the difference to the less number. 
The sum should be equal to the greater. 

The character of subtraction is --, which signifies minusj or 
less. 

EXAMPLES. 

1. From 64753048004 2. From 10000004300 
Take 23009058306 Take 9000004345 



Rem. 
Proof. 



tmm 



MtiUipHcatiorU 

S. Fitxrh 380046385 4* From 238565479 
Take 154796 Take 4567899 



Rem. 
Proof. 



5. Bought 2000 yards of linen for •£'466, and sold 1476 
yards for <£369. How many yards have I left, and how much 
do I want to make up the first cost ? 

Ana* 524 yards left* Wanting <i£'97. 

6. What number added to 376 will make 432. Ana. 56. 

7. If my age be 29 yetu« this present year (1803), in what 
year was! bom? Ana, 1774. 

8. In 4 bags were <^500 ; in the first 34, in the second 42, 
in the third 19. What was the content of the fourth ? 

Ana. £4^05. 

9. Five. notable events took place in 215 years time, viz. 
1st. the invention of the mariner's compass; 2nd. gunpowder; 
3d. printing ; 4th. America ; 5th. the reformation. The last was 
brought about Anno 151.7 ; the third 77 years before ; the se- 
cond 42 years after the first; and the fourth 148 years after 
the second. In what year dfid each happen ? 

Am. Compass 1302. Gunpowder 1344. Printing 1440. 
America 1493. Reformation 1517. 

10. If a merchant owes jSlOOO, and pays in cash 280, like- 
wise his draft on Peter Pay well for 156 ; how much docs he still 
owe? Ana. jg564. 

1 1. The earth's maim distance from the sun is computed at 
95 173000 miles; that of Venus 68891486. When they are 
both on the same side of the sun, they are are in perigee ; and 
when on opposite sides,' they are in afiogee. How. much farther 
are they in apogee from each other than in perigee ? 

An$. Vetius is 137782972 miles farther fit)m the earth 
in apogee than when in perigee. 

12. A. borrowed from B. g6038, and paid him as follows :— 
First payment 374; second 465; third 875; and fourth 3335. 
I demand how much is owing of the debt ? Ana. jg989. 



Multiplication. 



Q. What is maltiplication ? 

A. Multiplication is a comfiendiaua method of perforrrdng mam^ ad- 
dttima.'^-^lt consists of threp parts, viz. the muidfilicand^ or num- 
ber to be multiplied. The multifi&erj or number to be multiplied 
by. The manber produced by these Actors is called the Prodticu 
"--•The Product contains the muitifdkand as often as the mnld' 
t^€r contama wtttay Sec. 



Q. Whi/ do you call tnulti/iUcation a con^mdioia method of ad- 
dition ? 

A, Suppose I receive from 4 men 6 dolhirs each, viz. A. B. C. 
and D. Imould fdace them in the order ^ additiorty andfnd their 

Viz. A. 6 



24 Sum, or 6 told 4 times. 

^t aa this it tedious, I lake a more comfiendioui method,- and aay 4 
time»-& make 24. ^ 

The cliaracter of multiplicatioii is x • 

TABLE. 



^T 


2 


3 


4 


T 


6 


7 


8 


9 


10 


11 


12 


2 


* 


6 


8 


10 


12 


14 


16 


18 


20 


22 


24 


3 


6 


9 


12 


15 


18 


21 


24 


37 


30 


33 


36 


4 


8 


12 


16 
20 


20 


24 


S8 


32 


36 


40 


44 


48 


5 


10 


15 


23 


30 


3S 


40 


45 

54 


50 


55 


60 


6 


12 


IS 


24 


30 


36 


42 


48 


SO 


66 


72, 


r 


14 


21 


28 


35 


43 


49 


36 


63 


70 


77 


84 


8 


le 


24 


32 


40 


48 


56 


" 


72 


80 


88 


96 


9 


18 


27 


36 


45 


54 


63 


72 


81 


90 


99 


108 


10 


20 


30 


40 


SO 


60 


70 


80 


90 


100 


110 


120 


11 


22 


33 


44 


55 


66 


77 


88 


99 


110 


131 


132 
144 


12 


24 


36 


48 


60 


72 


84 


96 


108 


120 


132 



\J ST,.— 0/i/umte the imdtifiSer, on the left, and directly under 
the figure to be muliifiiied, is the product. Thus, opposite 6, on 
the 1^ and under 8, is the product 48, &c. 

RuLK.—A^dtifiiy theJirH figure of the multifdicarul by the fir»t 
<f the multiplier. If the produel be leas than 10, tet it dovm in 
tmit'a fdaoe i but if more than 10 or ten'i, «et dtmn the exceaa 
-ow^, and carry ofw for every IQ lo the product if the nextfigure^ 



and 90 0th 9ofy eSmrvey that the firm J^urc <f the product of 
every Tnult^^fying figure must stand direttfy voder itself. 



EXAMPLES* 



Multiply 476385 
By 6 



7643846 
7 



Product 2858310 
Midtiply 64837^8 

By 8 

P|X)duct 

Multiply 374297 
. By JO 

Product 

Multiply 8486737 

By > . 12 



43567849 




S86d4r 
I? 



Product 

^^cond/y.— When tfie multipKcand and multiplier are rhixed 
with cyphers. 

406030 4 

Multiply as before, still ob- 6O304 * * - 4 

serving;, the place and* va- « ■ 

lue of the cypher in the 1624120 

multiplier. 12180^00 , 

24361800 



!?4485233120 7 



■P*Mi 



To prove multipliciiEtiii^ tnnltj^ly the multiplier by the mul- 
tiplicand : if the products be the same, the work is right. 

Otherwise, Cast the runes ota of the midtifiScawt and timttifiHrr^ 
settinff their diffbrent exeeestraf^er '$ae& otiter* MnU^ify timae ejc- 
ctsatB Pc^tJuTy cast tkt tiums firemt their ptsduet^ and weft the exeesm 
ofifiosite the product. Then cast the nines from the product / tmi 
tf the excess agrees with the opposite figwrty the wwrk ia tight m 
iO. 68404679003 U. 64480047^60 

80907064 700422600 



12. 987600004 
4798€lO 



13. a6009€O0O 
70aQO» 



•«• 



10 Simfik Divitioiu 

14. 3790006009 15. 848000658000 

56007890 300605400 



When the muUipUer h suchy that the firoduct of any two Jigure9 
will measure it, TmUti/ily the given number by one of the figures^ 
wnd the product found by the other tuill be the answer. 



EXAMPLES* 



16. Multiply 654 by 35 17. 721 by 64 

I find 7x5=35 8x3=64 therefore 8 



Therefore, 654 



3270 



5 5768 

- 8 



7 jina* 46144 



Ans. 22890 

18. Multiply 476043 by 63 19. 4860325 by 84 

20. Multiply 457654 by 27 ' 21. 860004 by 96 

TVhen thj muldpUer m 10, 100, 1000, (yr unity with any num-^ 
her of cyphers^ the number is multiplied by prefixing the number qf 
cyphers in the multiplier to the midtipUcand. 

22. Multiply 3764 

By 1000 Ana. 3764,000 

23. Mukiply 4896 

By 10 Ana. 4896,0 

24. Multiply 649638 

By 10000 Ana. 649638,0000 



Sim/lie Dhisioji. 



Q. IVhav ia Diviaon ? 

A. Division is the aeparating of any quantity or aum into any 
number of parts required. Or the f tiding how often one number is 
contained in another. 

Q. What are theae numbera called P 

A. That which divides is called the diviaor : the number to be 
divided, the dividend: the third number found by these is called 
the quotient, which ahowa how often the diviaor ia contained in the 
dividend: and that which remains, after the division is perform- 
ed, is called the remainder j which ia atwaya of the aame name with 
the dividend. 



Shf^U Drvimm* 
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Q. Whf is diyision called a compendious method of subtrac- 
ti<m? 

A. That divisioii is a short method of subtraction I prove 
thus:. Suppose 24 dollars were to be divided between 6 men 

equally • 24 

Fvrau I would give each man one, viz. 



Remains to be distributed 
Secondly^ I would give each man one • 

Remains . 
Thirdly^ I would give each man one •. 

Remains • 
FourtfUy^ I would give each man one • 



18 
6 



12 
6 



6 
6 



Remains • • • 

Now, as I have given each man one 4 times, each man must 
have 4 dollars ; but this being too tedious, I take a quicker me- 
thod, and try^ how often 6 is contained in 24. 

6)24(4 times, or 4 dollars to each man. 

Rule. — Set the divisor to the left hand of the dividendj and 
try how often the divisor is contained in the highest figure of the 
dividend ; but if the ^aid figure be less than the divisor, take 
the two first figures, and try how often the divisor is contained 
therein, noting the nmltiplying figure for the gziotient; the pro- 
duct of which subtract from the said figures ; to the remainder 
bring down the next figure, which put in unites filaee : this num- 
ber becomes the dividend. Then proceed as before^ HU you have ail 
the figures in the dividend brought dmvn* The numbers thus ftnmd 
are called the quotient* 

The character of division is -f-. 



7)8654(1236 

'jr • • • 

16 

14 



25 
21 



44 
42 



KXAMPLE. 

T^iUs I try how often 7 is cwitam-^ 
edin 8654. I say 7 in 8 once. One 
I fdace in the quotient^ and put 7 un- 
der 8, which I subtract ; remains 1, 
to which I bring down 6=: 16, in 
which 7 is contained twiccy which I 
make my second quodemfigwre^ put- 
ting the product tender 16, viz* 14, 
» and subtract as before ; remains 2, 
to which I bring do%mi 5=25, &c^ 



2 



12 Stp^t Dhuhk. 

Q. St^09e ike dmamr contains morejlgvm than atle f 

A. Comfiare the highest figure in the divisor with the fdg§ua€ 

figure in the dividend^ and see kovf qftai it w cvntainedj making an 

tdJtowDcOfict firr what may be carried fi^m tke fmy^^ng figute,»-*Jiyfj 

if the highest figure in the dividend is less than the highest m 

the divisor J compare the highest figure in the divisor with the 

two highest in the dividend, making an allowance, as above. 

When this is finmd^ firoceed, as b^bre taught^ by multifdying the 

diraisor from %vnk*s place^ putting the waddfib^^ figure as first or 

highest figure in the quotienty and the product under the leading 

figures in the dividend* Subtract ^ and proceed as before taught* 

856543)427654.6746(4«92 



3426172 ••• 




8503747 




7708887 




7948604 


6 


7708887 


4K6 


2397176 


V 


1713086 




Remainder 684090 




8)76543865 


9)78846325 


11)4567890123 


12)456789101112 


15)461400043 


25)865432568 


37)12345678 


39)432123456 


64)846543263 


87)456386543 


99)9876785432 


376)456789123 


4564)8465738046 


9876)97865438547 


398654)4685465474 


7896547)84654765484 



904630476)45678904325646 
730050963)6769 12345678943 
4005906405)8456798654325643 
987564321)456789386547964 
376500004)800000000000 
60000004)60000000000000 

To prove division, multiply the quotient and divisor together, . 
adding in the remainder. If the product agrees with the divi- 
dend, the work is right. 

The most expeditious method is by casting the nines out of 
the different numbers, as follows :— 

Make a x • Cast the nines out of the 'divisor-^-set the excess on 
the left. Cast the nines from the quotient-^-set the excess on the 



_ 

Short iHvidon* 13 

right. Mdtifily theaejigure^ teg^ke rj coat the nines Jrom thefiro- 
duct J and carry the excess to the ffemcdnder ; from which cast the 
ninesy and set the eaccess ut the tofi» Then tast the nines JrCrm the 
dMdemi^ and set the excess of the bottom. If the top. and bottom 
JSgsHreo agree J the werk is right. 



Short Divistoji. 

To dhnde by 12, or any figure under, in a line, try how often 
the divisor is contained in the first part of the dividend as be- 
fore, making the subtraction in your mindy and carry die differ- 
ence to the next figure^ setting no figure dopm but in the quotient. 

EXAMPLE. 

6)45643854 



7607309 



Here I try hotu often 6 is contained in 45* I find 7 JSrmm, 
v>hkh I place vtsdtr the stcond figure in that part of the dividend^ 
and carry 3 (the remainder) to 6zi36, vthich^ divided as before, 
^fuotes 6, no remainder* Then 6 m 4 nought times ; but take 4 to 
S=r4S, divided by «n7 dmesj &c 

If a divisor be such, that the product of any two f^ures %dll 
nueasure it^ divide the dividend by either of these figures^ and the 
quotient finmd by the ^her figure. TMs last quotient mil be the 
antmer sought. 

* EXAMPLE. 

Divide 476543 by 35. Now 5 times 7335. 
Therefore: 7)476543 



68077-1-4 
5)13615 + 18 

Here I divide mentally by 7, and find 4 the remainder; then I 
divide by 5, the next figure^ and find my quotient with 2 remain-- 
der. Then mwttifdy the first divisor by this last remainder^ and add 
in the first remainder^ which equals 18, the full remainder at the 
end tf the division. 

In dividmg by 10, 100, 1000, &c. cut (ff -as many figures from 
the right of the dividend as the divisor contains units^ and the wsork 
is done^ If I divide 47634 bf 100, I point off 34 for the two 
cyphers in 100, which 34 is the remainder- 

100)476.. 34 7)43065465 

3)678943 8)43867654 

4)56789463 9)479893256 

5)476548042 10)475485475 

6)74685473 12)4784376504 



u 



Problems resulting from the foregoing Rules. 

1. Having the sum of two numbers, and oi\e of them given 
to find the other ; subtract the given mtmberjrom the given Mmu 
The remainder is the nuTnber required* 

Let 475 be the sum and 475 Sum* 

144 the number known. — 144 Given number. 

Required the other. — — 

331 Required. 

2. Having the greater of 47^ Greater, 
two numbers, and the differ- 331 Difference, 
ence of it and a less, given _ 

to find the less. Subtract one 144 Less required. . 

from the other, t i i i 

3. Having the less, and 144 Less. 
difference given to find the 33 1 Difference, 
greater. Add them together, 

475 Greater. 

4. Having the product of two numbers, and one of them gi- 
ven to find 3ie other. Divide the product by the given number j 
the quotient will be the number required. 

Let the product of two 8)120 

numbers be 120, and 8 the *— — 

number given, required the 15 Number sou^t. 

other. si=5 

5. Having the dividend and quotient to find the divisor. Di- 
vide the dividend by the quotient* 

CoKOhhARY. ^'Hence toe find another method of proving di- 
vision, 

6. Having the divisor and quotient given to find the dividend. 
Multiply them together, 

Questions to exercise the foregoing Rules. 

By an application of the foregoing problems, the following 
questions may be elegantly solved, 

1 . What is the difference, and what is the sum of six dozen do- 
zen and half a dozen dozen ? Ans, 936 sum, 792 difference. 

2. The remainder of a division sum is 432, the quotient is 423, 
the divisor is the sum of both and 19 more : What is the divi- 
dend? " , Ans, 200934. 

3. There is a certain number which, being divided by 7, the 
quotient multiplied by 3, that product divided by 5, from the quo- 
tient subtract 20, to the remainder add 30^ and half the last sum 
shall be 35. Ans. 700. 



Manben. qf dtvera DcnominaHons, 1 5 

4. What nun^t>er is that which, bemg added to 9709, will 
make 10901? ^na. 1192. 

5. A sheep-fold was robbed three nights successively, the first 
night half the sheep were stolen, and half a sheep more ; the se- 
cond night half the remainder were taken, and half a sheep 
more ; the third night they took half of what were left, and half 
a sheep more ; by which time they were reduced to 20 : How 
many were there at first ? ? ^tw. 1 67. 

6. What number must I multiply by 7, that the product may 

b^ 623 ? '^ i *^^' ^^' 

7.^ The product of two numbers is 3 1 383450, and one of them 
4050: The other factor i$ required. • j^m, 7749, 

8.^ What number deducted from the 26th part of 2262 will leave 
the .87th part of the ^me ? j^ns. 6 1 . 

9. There are two numbers, the greater is 73 times 109, and 
their difference is 17 times 28: What is their suin and pro- 
duct? -^wf.' Sum 15438. Product 59526317. 



Numbers of divers Denomifiations . 

Nu M B ER s of divers denomtnaHona are those wherd)y we express 
the sundry divisions of Money ^ Weighty and Meamre. 

Th^ /bibwing weights and measures, as established in the U. S. 
of America, are agreeable to the standard weights and measures 
preserved in Uie Exchequer of Great Britain, under the care of 
an officer* ' 

Troy Weight. ' 

gr. 24 grains 1 f 1 pennyweight, dwt. 

20 dwt. >makes 1 ounce oz. 

12 oz. J (_ 1 pound It). 

grs. dwt. 

24zzl oz. 
480ZI20ZZ1 Ifc. 

5760z:240z:i2zi:i 

By Troy weight is weighed gold, silver, je^vels, and Sguors* 
The standard fir the gold coin of the United States of America iif 
\ I fiarts qf fiure gald melted with one of alloy, which is of the same 
ftneness of British , gold* / 

The standard fir the silver coin of the United States is 1485 fiarts 
^ fiure diver, and 1 79 fiarts of alloy, which mmt be wholly (f 
eeftfier* 



1^ «Vtt»6m qfdiver9 Denomtttatimut. 

Money of the United States. 

10 MiUs ") 

10 Dimea 
10 Dollars 

Weight of the federal cmn9* 

dwts.grs« 




dwts* grs. 
fEagle . . H 6 
GoW.-{ Half do. . 5 15 



fDoUar .17 t 

iHalfdo. 8 1^ 

^bkr. < Quarter do^ 4 a 

/Dime . . 1 If^ 

LHalfdo. SOf 



dwts. g^rs* 
^^^"^•^Halfdo. 5 12 

• - ^ 

Current Money of Great Britain and Ireland. 

4&rthH)g<99 qr9.mak&(me pennj. Current m Itehatdi at 

12 pence 1 shilling • <£*0 1 1 

30s« 1 pound, JE f . • ( 1 8 

21s. 1 g^uifiea, •' . • 12 9 

5s. 1 cfwwiij ••... 5- !S 

2s. 6d. half do 2 8^. 

Gidneasj halfgutneasj crowns^ half-crovms^ ehtlUnga^ fixpenct^y 
and pcnce^i are the real coins of Great Britain ; the £• or pound, 
is imaginary • Their chsiracter^ are, £• «• d% 

Jeweller^s Weight. 

1 carat ) c ^ grains. 

And these grains are again divided into |, -^ -^^^ ^ &c. partk. 
The above are the divisions of an ounce Troy. 

Apothecaries Weight. 

20 grains, grs.*^ ( 1 scruple, 9 

3 scruples Cinake< ^ ^"^^ ^ 

8 drams C j 1 ounce, % 

12 ounces ) \^\ pound, % 

Afiothecariea do not me theee denominativw novfy at thef. find 
^^ordufioue weight more cortverdent* 



i 

Avotrdupoise Weight 

U tued- in weighing merchandize of all kinda* It9 denominatiom 



areasJbUow: 




• • 



.• • 



oz. 

qr. 

cwt. 

T. 



LoTig Measure 



i» U9ed in measuring diaiances ; likewise to take the dimensions^ or the 
lengthy breadth^ and thickness ofaU bodies : its denominatiom are : 

1 inch 
1 foot 
1 yard 



> make 



3 barleycorns 
12 inches 

3 feet 

54 yds. 164feet 
40 poles 

8 furlongs 

3 miles 
69 1 English, or | 
60 geograjphic J 
miles I 

360 degrees J 

7-^ inches 
25 links 
100 links 
10 chains 
8 fbrlcmgs 




• ••••••!• 

...... .yd. 

1 pcde or perch £ng* /im 
1 furlong . . . . . .Jr. 

1 mile ••••••• m. 

1 league ...... L. 



1 degree' 



1 great circle of the globe 
<ur sphere. 



make 




link. 

pole. 

chain. 

furiong. 

mile. 



Inches. 

12 n 

36 = 

198 ZI 

7920 ZZ 

63360 ZZ 



Feet 
1 

3 

164 

660 

5280 



Yd. 
1 



, Pole. 

1 Furlong. 
: . 40 IT 1 Mile. 
= 1760 =: 320 =: 8 :=: 1 



220 



Inches. 
198 : 

792 ; 

7920 : 

6336(]i : 



Link. 
1 

25 zr 

100 = 
1000 =: 
8000 ss 



Pole. 
1 

4 SI 
40 n 

320 = 



Ch. 

1 Furlong. 
10 =: 1 Mile. 
80 = 8 =: 1 






Square Me^ure 

UuHdt^ find the cwneni rf9urfime9; Ub denomimtwni an ; 



^ ^i\ 40 



144 square inches^ 

feet / 

— yards > fnake 
40 ■ poles L 
M 4 ■ " ■ ■ roods J 

0/WtSr5i2537|^^^g}i?iAches 
265 square links 
100000 do* do. 




square foot. 
' ' ■ yard. 

pole. 

— rood. 



acre. 

' /r Tsqutfe link, 
make < 1 do., pole. 
1^1 acre. 



Solid or Cubic Measure. 

1728 solid inches 
27 feet 



40 feet of round, tft 50 
feet square timbef 

t38 feet, or 8 feet k>Yig, 
4 feet bi^Oid) and 4 
feet thick ' 




makt 




foot. 



1 GOrd tst &el. 



Ct/Bth Measure. 




xnftke 




«1^ 



quarter . • 

yard . . . 

ell flemish 

ell English . £. E« 

ell French . E. F. 



Wine Measure. 



2 pintft 

4 quarts 

42 gallons 

6S gallons 

126 galls, or 2 hhds. ^ make 
1252 galls, or 2 pipes 
84 gallons 
10 do. 
18 do. 



1 quart. 
1 gallon. 
1 tteree. 
1 hogshead. 
1 pipe or butt. 
1 ton. 

1 puncheon. 
1 anker of brandy. 
4.1 rundkt. 



This measure was originally founded oH the f^ lE*<x)y, as it 
was ordered that 8]t) of wheat gathered from the middle of the 
ear, and well dried, should make a galkm. 

Note. — One pint of this measure is equal to I lb Troy, and 
contains 28{- cubic inches, o^ 23 1 ftolid inches td the gallon of 
wine, brandy, cider, &c. according to the standa^'of the British 
exchequer. The wine galloh is ascertained to be equal to 
8 1^. 1.4 OS. a¥oirdupoise. A cj^nMtsId ^sliiil r inches in 
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diameter^ and 6 inches dea^ in feimd ta ftnswer almost exactly to 
a gallon of the above measure, and is appointed to be a legal 
mne gallon. 



I^ts. Q«art, 








2 — 15= Gall. 




8 = 4 5= I Tifrcc. 




336 ,zz l^^ 3= 42 r: 1 


hM^ 


504 :» %5% ?= 63 =: H :?: 


\ Pw(*. 


672 =: 336 ?= 84 = 2 =;: 


14 := I Pipe. 


1008 z£ 504 5= 126 = 3 = 


^ 5= Ii — I Ton. 


2016 =: 1008 r: 252 =r 6 = 


4 = 3 zr 2 = I 


iVinckesier Measure. * 


2 pints 






"1 qusft. 


4 quarts 






1 gallon. 


8 gallons 






1 firkin ^ 


16 do. or 2 firkins 






1 kilderkin v a 1^ 
1 barrel C^^' 


32 do. or 2 kilderkins 






48 do. or 14 barrels 
9 do. 


> make < 


I hhd. ) 
1 firidn tv * 


18 do. or 2 firkins 






I kilderkin i 


36 do. or 2 kilderkins 






IST' \^- 


54 do. or 1 ; barrels 






72 do. or 1^ hhds. 






I puncheon 1 


108 do. or 1^ punch. ^ 


\ 




.1 butt ^ 



A gallon of this measure contains 282 cubic inches, and is 
equal to IQlb 3 ozi. avQirdv^ipis^. 

Pints. Quart* 

2=? 1 Qal. 

82: 4== 1 Firkin. 

72—36:=: 9= 1 Kilderk. 

144 = 72 = 18=2 = 1 Bar. 

288 = 144 zs: 36 ;= ^::z2z;z I Hh4. 

432;=:2163: 54^ 6^3-. ^^^ > Pu»^. 

57^^288-^ 72— 8^4^ 2^l|-^ 1 BUtt. 
[^864 — 432 -^108-^12 --§— 3— ^-^H'-l 



Be^rs 



Pints. 

^ 2 -- 
8 — . 

AJ^^ 138 - 

256 — 

^384 — . 



Quart. 
1 GaH. 
4 — » 1 Firkin. 
32 — 8—1 Kilderk. 
64—16 — 3—1 Bar. 
128 — 32 — 4 — 2 -f- 1 Hhd. 
192 — 48 — 6 — 3—14—1 
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Mtmber9 tfdtoen DenominatkfM, 



Dry Measure. 



2 pints 

3 quarts 

4 quarts 
2 gallons 

8 do. or 4 pecks 

64 do. or 8 bushels 

288 do. or 36 bushels 

320 do. or 5 quarters 

640 do. or 2 weys 



>- make < 



1 quart, 
1 pottle. 
1 gallon. 
Lpeck. 
1 bushel. - 
1 quarter. 
I chaldron. 
1 w^y, 
^1 last. 



The standard for dry measure is a Winchester bushel, 18{. 
inches widt at top and bottom, and 8 inches deep. One gallon 
of this contains 268|- cubic inches, and is less than an ale gallon 
by ISf solid inches. 



Time. 



60 seconds^ 
60 minutes / 
24 hours > make 

7 days 

4 weeks 



i 




This is called domestic time. 



13 months, 1 day, 6 hours, or 365 days, 6 hours, make one 
circle or Julian year. But by the Calendar the year is divided 
into 12 piirts, called months, as follows : 



January hath 3 1 days. 


July hath . 


. SI days. 


February . . 28 


August . . 


. 31 


March ... 31 


September 


. 30 


April .... 30 ' 


October. . 


. 31 


May .... 31 


November 


. 30 


June .... 30 


December 


. 31 






The odd € hours make every 4th year one day morej and this odd 
day is added to the month of February, This year is called bis- 
sextile, or leap-year. The reason is, the solar year of 365 days 
being short of the tropical year by nearly 6 hours. 

365 days, 6 hours, 9 minutes, 14 seconds, make one periodi- 
cal year, or the time of the earth's departure fit>m any fixed 
point in the heavens, till its return to the same. 

365 days, 5 hours, 48 minutes, 57 seconds, make one tropical 
year. The Ecliptic having a retrogade motion, the sun will arrivie 
,t the Equinox, or first point of Aries, before his revolution is com« 
leted, and this space of time is called a tropical year. 



9fumben qfdtven Denondnationsm 



Motion. 



31 



Characten* 




minute^ 



60 seconds ' 

60 minutes, or miles 
30 degrees V make 

12 signs, or 360 de- > 
grees 3 

coiled the Zodiac^ in which are marked the tvtebue signa : 

The sun enters 



«• 



circle of the spherey 



Aries . 
Taurus 
Gemini 
Cancer 
Leo . . 
Virgo. 



Y March 20 
« April 19 
n May 20 
^ June 21 
a July 22 
tqt August 22 



Libra. . • 
Scorpio . 
Ss^ittarius 
Capricorn 
Aquaries . 
Pisces . . 



«^ Sept. 22 
in Oct. 22 
/^Nov. 21 
Iff Dec. 21 
^ Jan. 19 
K Feb. 18 



The Zodiac is a circle which cuts the Equator obliquely, and 

in which the above 12 signs are represented, in the middle of 

, which is supposed another circle^ called the Ecliptic, fix>m which 

the sun never deviates in his annual course, and in which he 

advances 30 degrees each month. 



Miscellaneous. 

220 ib make a barrel of beef or pork. 



196 jb 

lOOfc 

120fc 

16ft 

n2fc 

14ft 

194cwt. 



flour, 
gun-powder. 



seam of glass, 
stone of feathers, 
quintal of fish, 
stone of shot. 
- fodder of lead, 
fathom. 



1 
6 feet 

4 inches make a hand. 
12 articles — - dozen. 

5 dozen •• «— - roll of parchment. 
12 do. — small groce. 

12 groce, or 144 dozen^ make a great groce, 
24 sheets make a quire of paper. 
20 quires — ream do. 
2 reams -« bundle do. &c. 



t2 



Comfiound Addition. 



Rui,E.-— P/(acf qU the tmmbera 99 that thoae which are of the agmc 
name may stand directly underneath each other ; then begin with the 
§0we9$ denomination^ and odd them into one mm^ divide this sum by 
that number which one of the next higher contcdna of- the name ad- 
ded^ the' remainder set down under the name addedj and carry your 
quotient Jigure to the next denomination^ which add ufi as be/ore^ and 
so proceed from denomination to dtnomiuationj tiii aU is addedf^ 

PENCE TABLK, 



13 pence is 1 



SO 
30 
40 
SiO 

60 

70 

80 

90 

100 

110 

120 



1 

3 
4 

5 
5 
6 
7 
8 
9 
10 



d, 

8 
6 

4 



10 

8 

6 

2 




S. dm 

130 pence is 10 10 



14Q 

15Q 
160 

iro 

190 
19Q 
200 
210 

220 
330 
240 



11 

19 
13 
14 
1^ 
15 
16 
17 
18 
19 
20 



B 
6 
4 


10 

6 
4 
2 




X 



or 4!\ currency. 



one &rthing. 
i two farthings, or one halfpenny. 
i three &rthhigs. 
I consider the above rule as the most e;x:fteditiousj ^d of course 
Ae most jfierfect for addition JS/bthing makes a clerk afifiear more 
0ikward than dotting or marking a mtm in addition* F^r proo^ 
a4d it the contrary way. 



t 


C. 


% 


c 


6438 


73 


47 


14 


364 


56 


38 


75 


796 


50 


46 


84 


463 


25 


673 


85 


796 


84 


9 


72 


647 


26 


8 


96 


36 


22 


54 


87 



The addition of dollars and cents being the same as whole numbere^ 
any further examfdes would be useless. The character of dollars » 
%y of cents c ; btu the character of cents is still understood^ as 
%SOO.S0^ five hundred dollars fifty cents. 



¥■ 






^MtP^^0lMv JwUUi$fU 



n 



£. 9, 


d. 


3 14 


6 


3 16 


1 


r 19 


6 


£. 9. 


T 


4 15 


11 


3 16 


9 


r 16 


4 


3 14 


5 


7 19 


i 


73 19 


H 




c£. 9. 


d. 


44 14 
55 15 

67 13 

68 16 
33 17 


H 

it 

9 


44 16 
17 13 


8 




£. 


t. d.' 


375 


16 8 


27 


12 6i 


64 


18 6 


" 


8, d. 


72 


19 3^ 


6 


17 9| 


8 


18 8j. 


3 


19 74 


6 


15 5 


20 


7 6 


£. 


9. </. 


3d 


84 


83 


19 94 


64 


16 94 


33 


14 5 


86 


19 5j: 


64 


14 64 


20 


14 8 



£. 


9. 


d. 


743 


14 


H 


Sis 


12 


2i 


333 


13 


3 


£. 


9, 


d. 


676 


16 


H 


444 


14 


4 


100 


10 


104 


8 


18 


8 


4 


19 


H 


345 


17 


ei 


£. 


«. 


d. 


464 


14 


9i 


375 


16 


8i 


43 


14 


8 


49 


19 


H 


64 


19 


9 


37 


17 


lli 


77 


19 


H 



y 

l 



KoTE.—- Some point their pence at 120 or 10 shillings^ and 
proceed with the excess to the end of the column, setting down 
the excess of the number above evtn shillings^ atid carrying the 
even shtUings more 10, for the point before mentioned, which 
the7 likewise add in the same manner, only observe to set down 
under shiltiags th« figure in unit's plaee^ tfxl carr^ as before to 
the tens« which divide by 2, because every 2 ten shillings make 
1 pound ; the half foiltid carry to «£, and if one remains, set it to 
the left hand iti shilli&gs place. 

Troy Weight. 

Jb oz. dwe, gr. lb oz. dwL gr. 

10 14 16 22 4 10 16 18 

3 10 18 16 3 9 18 22 

14 4 12 23 3 7 l9 20 



Avoirdupoise Weight. 

cwt. gr. lb oz. dr. T. cwu qr. }(j oz. dr. 

33 3 23 14 IS 23 14 3 27 14 16 

74 1 15 12 10 18 19 3 26 IS 15 

38 1 18 8 9 17 16 3 32 13 13 



■■■■■ 



84 Compound Subtraction. 

Liquid Measure* 



T.hhd.gaL 


hhd. gaL gt. fu 


14 2 13 


43 32 3 1 


16 1 54 


13 18 1 1 


73 3 22 


12 37 2 


14 1^19 


14 19 1 


18 63 ' 


12 2 3 1 


33 1 17 


19 19 1 


14 3 02 


20 39 1 1 



Comjtoiind Subtraction. 

Rule.— ^/!acf the denondnatioru under each other^ and begin the 
subtraction in the lowest fUacej subtracting itjrom the number of the 
same denomination above it (if it be greater ;) but if the lower num* 
ber be greateat^ then subtract it from that number which one of the 
next higher contains of the denomination you subtract^ and to the re^ 
nudnder add the upfier number^ the sum is the true remainder require 
ed; then carry one to the next denomination^ and proceed as before^ 
till all be subtracted. 

From $ 7438650 54 $ 76543865 72 
Take 238675 60 67386 94 



J 



Rem. 



cC • s, d» £• s% d* 

From 17964 14 8 37 14 9^ 

Take 2986 17 6^ 21 19 9| 

Rem. 

£• s* d» £• Sm d» 

From 10000 1000 

Take Oi 999 19 11' 



I 



Rem. 






<£ • s» d» £* Sm dm 

From 1009 09 09| lOO 1 Ij. 

Take 990 19 10| 99 19 9^ 

Rem. 



Compound Subtractwiu 25 

Avoirdupoise Weight. 

cwt* gr. jb oz^ dr» T* cwu qr* % oz. dr. 

From 340 3 14 12 13 22 18 1 3 9 14 

Take 109 3 17 12 14 1 19 2 27 15 15 

-0 — — — ^ \ t I X I m 

xcem* 



Troy Weight. ' 



ft. oz. dwt* gr. ft QZm dvft. gr. 

From 12. >8 14. 12 2. .3 5 4 

Take a 10 14 23 1. 10. 16 18 



Rem. 



■ < 1 ^ "^r—y 



Cloth Measure. 

ydB.qr.n. • yda.qr.n. 

From 18 1 3 74 1 1 

Take 14 2 1 • 36 1 2 



Rem. ^—g,^ 

LoT^ Measure. 

Lm nujr*fi. tiujr.fi* yds. ft. in. bar. 

From 69 2 4 30 74 3 20 14 2 8 1 

Take 20 1 5 37 2 4 36 • 9 2 10 2^ 



Rem. 



Liquid Measure. 

hhd. gal* qtm T. hhd. gaJU qt. fit. 

From 34 36 1 45 26 1 1 

Take 25 47 2 .27 3 37 2 I 



Rem. 



Time. 

y. TTi. d. h. tn. s. 
From 64 8 20 12 45 32 
Take 25 9 28 14 56 38 



Rem. 



The month ib esteemed 30 days. 

E 



» 450 


50 


75 


44 


68 


05 


86 


84 


78 


86 


75 


14 


64 


16 


. 88 


88 



26 



Use of CimpOund Addition and Subtraction. 

Mevf^Yorkf Jan^ Iffy 1804. 
^.' C^hi VvxJfi Stmdriea, 

TaP«ter.P«prdl^xeceived on accouM« • « ■. & «^ . 

Timothy Ca^h ••••••• in fiill 

John Moore •••.•.«• do. ••..•••• 

Thomas Trueman ..... do 

Edward Ireland .».*•• do. « « • • • . • • 
George Gray ••..•.. do. . • . • ^ .^4 • 
Henry Pike • . i •• • . . • do. ..«««;•• 
Nicholas Ray •««.••• do."^- »«•••••• 

1 demand the amount received. ' jtns. 

MiO'Yorky 2d Jan. IS03. 
Sundries Dr. to Caah^ fudd thefoUowing : 

I. A. Merchant % 654 75 

T»ylor> , 35 40 

Brewer 22 25 

t Baker 76 75 

Fuel 35 25 

Grocer • 22 

Chandler . ^ 30 25 

Sundries • -^ . • . • 45 

Teas 400 50 

Cheese •»•... 74 27 

Flour «.. 484 

What is the tuwgfant paidf Aru. • 

. 3. A gentleman going to tlie oountry orders his creditors to 
send in their bills, which were as follows, viz. — ^Brewer <^41 10«. 
butcher ti^l 12 Oil* ed^ baker c£24, tallow-chandler <f 13 8». tay- 
lor £Z7 99. 9d^ drs^r <£74 13^1 6d. coach-maker <£214 16«w 8t/. 
wine-merckant t£68 lU. \0d. confectioner «£" 16 2#. rent <£50, 
servants' wages c£46 -i4». 6rf. and he would carry with him e£50 
to AtStkj y s ^Topmrn^ \ For what sum wim, he draw on his 
banker to defray these bills ? Am. £ 

4. Bought 6 bags hops, vis.—* No. 1, weighing 2 cwt. 2 qra. 
lOlb, No. 2, 2 cwt. 1 qr. 16tb, No. 3, 2 cvtt. qr. 24ib, No. 4, 

2 cwt. 3 qra. No. 5, 2 €tot. 1 qr. 12 Jby and No. 6, 2 cnvt. 1 qr. 
16fc : How many cvTt. are ifa the whole ? Ana. 

5. In a gentleman's s^rice of plate^were 14 dishes, weighing 
16ib 10 oz. 13 dwta. 36 plateB, wt. 35ib 10 oz. 11 dwta. 6 salts, 
2}b 8 oz. knives and ioAa^ 6}b i 1 o^ 9 dwta, 4 salvers, 9;^ 5oz. 
4 (/w/«. cups and tankards, 228| Oox ISiAvit* 32^r«w tea-kettle, 
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4jb 6 oz* 9 dwt9. \7 gra. lamp, &% Aoz. 16 dwts* 23 ^«, What 
was the entire weight ?' • • - ' , . ■'^n^ 

6. A merchant's clerk receives of sundries, viz -—Of A. j8259 
«idhalfacrown;ofB. 18173.50; ofe^g8«>6va7; <rfD/g4»«,«'4; 
of E. gl754.30; o6F. $00.75 } of G. $609.08 ; df H. $6M.«4; 
and of K. $9.99 : Hfyw much had h» to seitde with hi» einpolyer 
for? . -^««. "■' ' 

7. A merchant brings. 600 salt ox hides, ^. .561. cwr. jtt*. 
Jjbt of which he sdfa 250 hides, weighing, 239 cwt, 3 yrs. 2$jb : 
How many hide^ hits he left, and what do they weigh ? ; 

An». 350 hides, 32 1 w^ grr^^ 5ft. 

8. A 8tpre-Jkeeper bought ^t piece of cloth, containing 4^ jr^i^s,' 
for «£22 10^. of which he sells 27 yards, fproflS 15»: How ma- 
ny yards has be kft, ai>d w^ do th^ standi Hip in ? ■ r r 

y4^. }f yards, <£6 15.*^ 

9. A merchant bought 209 casks butte^j 'Wt. 400 cwt, 2 grs, 
14 ft ; shipped off. 173 casks, weighing ^13 c^^ 2 grs, 27 ft J 
How man^^eailifiiifis he left, and what is ^beir ^^ight ? 

jina, 36 casks, wU >^0 fw(. 3 gra, 15 ft. 

10. What five numbers of dollars a«id ^ents^ all different, 
will make 100 dollars ? iAis. 

1 1. Paid A. B. in' full for E. F's. drafroiMne% 0^75 as fol- 
lows, viz.— -Richard Drawer's note for c^T 1-^* W. ■ J^ti'l<^n- 
son's, <£5; an assignment on Robert Dfcaler for*'<|jf 17 13»: 94rfi 
in bank notes <£40 j the rest I made iip in cash f Hi*w much 
was it? < ' j^na, £^ \Sa, B^: 

12. A trader failing, was indet)tpd to ^. £'71 i2jj;'6'fA ^to'B. 
<£34 9». 9flf. to p: dfie 18*. Bd, to D. olf'J.4, to E. £mf8rt,^\ 
to F. i'l I 2«. 3if. to G. £\9 19fi. to H, ii'SO. At the tim^ Ht 
his disaster he had in cash of3 i3«. i^rf. in wares £^o'l08^ & 
furniture £13 ^a. 6d. in pla^e £7 iys: 5(r. ih a tenemeiit' ^56 
15*. in goo^ jbpok-debts ct 87 13«. 10^. Suppose these tngttier^ 
^LpQ faithfully delivered, what 'vnll 1>e tl^e. amount of Joss suffered 
by the creditors ? " ' \/ \ ^^^:>f91 TosV'^^^^^ 

13; Bought. 5 hogsheads of sugar, weight; as fellows : 



No. 1. 7 twt. 1 gr. I8fc 


• T&re 3 gk-artffSf^' ' 


2; 6 3 . 24 . 


I - 4J 4 ^ 


3. 6 2 . 14 


. •' 2 . 25 


4. 7 -0 5 


3 8 


' 5. 7 3 26 - 


3 19 


is the^ neat weight ? • 


^TZs.'Sl fw^ 3 gra^ 19ft, 



14. Bought from A* 6 cwt* 3 yr«, t^fe ^^^ for «£27 14*. S^rf. 
from B. 8 cw^ 1 gr. 27 ft, for c£34 4*. 8|</. ' Sold 7 cwt, 2 gra, 
27 ft for «£38 ]4«« 9^. I demand wh^quaji^tity remains, and 
what it stands me in ? . ^o«. 7 cw/^r. 2^*». Hfc=3of ^^.#< 75</. 
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Compound Multiplication. 

This rale) for its eocpediticn and certainty m cakulatum^ is 
teemed e^iual^ if not mtfteriory to any other made use of: there- 
fore a student^ .who wishes to become an expert occauntanty can- 
not study it too closely. 

CASE L 

^9 multifiUctUion U a comfiendious method ofperfomdng additian^ 
multiply the price by the number <^ the article ; the amount vnll be 
the Homt 08 if you had eet down the price as ofien a* the multiplier 
contains unitSm . For instance^ 

What cost 6 yards of cloth at £\ 14«. 7\d, per yard? 



By addition. 



J^ • 0a Ua 



1 
1 
1 
1 
1 
1 



14 
14 
14 
14 
14 
14 



7' 
7' 
7» 
7' 



By muldplication. 



Jbm 3m d, 

1 U 7i 
6 



£^ \0 7 9 



i^. 10 7 9 

General 'Rxsht.^^^MuUiply the lowest denominationy and fnd 
how many of the next higher is contained thereaiy which, add to the 
product of the next higher denoTninationy setting dotun the renusuu 
der under its proper name* Thusy 

I say 6 times ^ equal 3 pence (no remainder^) which I keep in mind 
to carry ; then 6 times 7 equal 42, and 3 I carry are 45 pence^ equal 
three shUUngSy and 9 pence over; the odd pence J set under penccy 
and carry the even shillingsy viz* 3 ; then 6 times 4 make 24y and 
i3 / carry are 27 ; the 7 J set in unit's place in shillingSy and 
carry 2 ; then 6 times 1 are 6, and 2 / carry are 8, wMch 8 / di- 
vide by 2y ("because twice 10 shillings is equal to £\) and find 4, 
to carry y without a remainder ; then 6 times I are 6, and 4 / carry 
are ^10, eqtud to £\0 7s* 9d* 



iif • s* a* 



Mialdp9y 1 16 

2 17 

3 8 

1 15 

2 18 
6 8 
1 19 

• 3 2 



lOi 

6 

4 
11 



by 4. 

5. 

6. 

7. 

8. 

9. 

11. 

* 12. 



Jns. 



£. 

7 
14 
20 
12 
23 
58 
21 
37 



s* 

$ 

8 

13 

8 

6 



15 

12 



d. 

6 
lOi 

3 

6 

8 

a 

lOi 



cwt, qrs. lb. 
Multiply 4 3 14 
6 2 25 



by 



cwt. qrs,' fc. 
5. • . . Jns. 24 ] 14 
8. . . / 53 3 4 
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CASE II. 

Whence int:dtiplier is greater than 12, but can be measured 
by the product of any two numbers less than 12. 

'Rvj^E.^-^^MtdH/Uy the firke by one of the fomfiomte mmiSersy and 
that firodtict /bund by the other ; this last firoduct found wiU be the 
answer. 

EXAMPLE. 

What is the price of 2 1 yards of broad-cloth, at £2 16«. 8^^. 
per yard ? 

I find that 3 mult^fUied by 7 ia equal to 21, 

£• 9, d. 
Therefore, 2 16 8^ 

• 3 first composite niunbcr. 

8 10 li price of 3. 
• 7 • 



• 59 10 lO^ price of- 7 times Szz21 



JE, a, d. 



jb» a» d. 



lat cost 1 5 yards of finen, at 3 


94peryard?^nff. 2 


16 


lOi 


16 • . . 


. . . 4 


O-gr ... O 


15 


4 


18 




...08 


«4 . 


. . . 7 


13 


9 


21 .. 




. baize, o 17 


4i . 


. . . 18 


4 


lOi 


44 




. . 1 10 


8 


. . . 67 


9 


4 


56 




. . . 4 16 


34 


. . . 269 


12 


4 


V 64 . 




. . . -3 17 


8 


. . • 248 


10 


8 


121 . 




. • • 1 13 


6 


. . .202 


13 


6 


72 . 




. • • 18 


3 


► . . 65 


14 





144 




...04 


9 . 


.. . . 34 


4 





48 




...06 

/ 


n 


. • , 16 


2 





cwt. qr. 


fe- 


atvt* qra. fc. 






Multiply 3 1 


4 by 28 Ana* 92 









3 ] 


14 by 36 


31 


2 







/ 



CASE III. 

When the multiplier is not a composite of two numbers less 
than 12, but exceeds such composite number by a number not 
greater than 12. ^ ^ 

Rule. — For the compoaite number next leaa than the given multi- 
filiery find the product ; then rrwUiply the given mtdtifiUcand by the 
averfilua'-'-^dd theae products together^ the aum ia the product re- 
quired. 



3d Obm^omib J§nu^iuwttoH» 

£XAifPLE« 

What cost 86 cwt, q{ tugstfy «t £3 l$8. 6rf» p^r f^Wt* ^ 

Mw 7 mUUifiUed by \% tnoke ^4i+2:;z^6f 

£• 8, d. 
Therefore, 3 15 6x2 

12 



45 6 value of 12* 
7 



36 


4 


6 


38 


ir 


54 


132 





8 


85 


6 


3 


93 


6 


8 


37 12 U 


. 274 


3 


li 



.317 2 value of 7 ti^es 12, pr 84* 

7 110 value of 2, pver[^s, or twice the multi« 

[plicand«> 

Jm. «£324 13 value of 86. 

£m 9m dp _ £• 9. Cf* 

Whatcost31yds.ofbrocade,at3 13 4perjard?^n«. 113 13 4 

' 23 1 11 6 

47 O 16 6|. , . 

68 ..... 1 18 10 

75 12 9 

112 ..... 16 8 

139 5 5 . . 

155 1 U 4^ . . 



Use of Compound Multiplication . 

1. Bought a piece of broad-ck>th> containing 24 yards, at 
\Sa, Sd. per yard : What is the amount ? l/hi^* c£l8 6«. 

2. What cost a chest of tea, weight neat 98]^, at 5«. 6d, 
per ft ? jins. £26 19*. 

3. Bought 39 cwt. of butter,' at ^f 1 5«. ed, per cwt. What is 
the amount ? Am. <£49 1 4«. 6d, 

4. What cost 1 cwt. of sugar, at 7\d. per ft ? An9, £3 10«. 

5. Bought a hogshead of wine, at Sa, 44r per galion : What is 
the amount? ./^n&. ^16 16«. 

6. What is the rent of 120 acnes of laad,^ at 143. 6d. per 
acre ? ' Am. £87. 

7. A merchant sends his ckik to the bank to receive cash for 
a note of £75^ which he receives in the following species, vi?« 

27at.£l 2s.9d. ---.--..£.«. rf. 
23 19 1------. 

40 055 

Change .,^^-» 3 

t j m I m il li lt 



/ 



^£•..75 



\ 



8. Paid John Atkinson WittinDl Steoki's Bill on me for £\QOj 
in the IbUowiilg speciea : 

60 guineas, at «£l 2«« 9d. * - - - £• s* d. 
21 moidores, 1 9 3 - - - « 
1 do. O 19 6 ... - 

Change ----.--^•«* 13 






^. 100 



\ 



9. Received &om John Taylor, for Paul Roberts' draft in mj 
fiYouf for c£lSO, tts felkyws s 

36 pieceS) at ^jf"! 16^. lOidf. •» ^ •*><£•«• d^ 
ll do. 19 1 - * * ^ 
153 do. 05 5---* 

20 do. 1 2 9 - - - - 



«^a^MMMMiMB«hl« 



^. 150 1 8 

Returned 1 8 



mm 



J 

ft 



£. 150 



10. Received from Messrs. Brown, Talbot and co. in full, for 
tobacco sold them, £lAZ 12«. 9d, in the following species : viz. 
29at(£l .98. 3d, £. a. d. 

13 3 ir 8 . - T - - ,- - 

28 18. 1 - - - . * '. - 

16 18 1 

1154 1 1 - - 

164 055 

£. us 12 9 



11. Bought from George Nugent the following: amount 
£250 0«. Id. viz. 

I9 9l£s IT9. Bd. £. €. d. 

85 3 17 6 - - 

U 1 18 10 -..----• - 

SO 1 9 3 - - 

83 055--.----- 

8 oil- «-->--- 



£. 250 1 



V 



S3 Campauad Mtdii^cffioM. 

12* Bought from Thomas Salter^ viz. 

17 yards serge^ at 3«. 6rf. - - - - i£« «• cf. 

.24 do. 2 9 - - . - 

37 do. linen, 6-10 - - - . 

49 do. cloth, 18 9 . - - - 

44 do. cambricky 24 6 - - - - - 

€4 do. lawn> 5 7, - - - - 



£. 136 9 5 



mm 



1 3. Received from Thomas Janms i£327, for my bill of «f 300 
sterling, on C. Bird of Londcm, s^t 9 per cent, as follows : 
13at.£'3 17*. 8(A £. 9. d. 

25 3 17 6 

14 1 18 10 - 

29 19 6 

27 19 4 

21 129 -- 

7 1 9 3 - . - - - - . 

.9 19 1 - 

16 1 8 11 

26 18 3*. 

3 09 10 

2 09 8------- 

1 092 

1 090---*--- 

2 04.11 

1 04 9- 



£. 327 1 4 
Returned 1 4 



£. 327 



14. Passed a bond for £l 14 lOv. When the interest came 
to c£l9, paid off 40 g^neas, and gave a fresh bond for the re- 
mainder: by the time there was <£l3 4*. 8(/. due on the second 
bond, paid off 24 moidores, 2 guineas, and 6*. 8^. took up the 
old bond and passed a new one for the remainder ; the principal 
ran on till there was £9 1 1*. 3^^. interest due, when the bond 
was cancelled : How much was paid at settlement ? Jru, £7Z l9.9t/. 

Guinea £l 2«. 9d^ Moidore £l 9a. Sd. 



^. 



Comfiound Division. 



Dhdsion^ being the rev&rse of MutHfi&cationy may be called a conm 
cue method of peff arming many subtractions^ dr'tf sefiarating any 
given sum into any given number qf parts regidixdyiKcgrding to the 
nature of the question* 

CASE I. 

To dmde a number of divers denonunations by l^^ or a num* 
ber less than 12. , . , 

^VLE.'~— Divide' the highest denomination^ fhulHpy the remain-- 
der^ if any ^ by that number t&Mch one of the saine denomihation con^ 
tains of the next lower i to that firoduct add the next lower num* 
ber J and divide as before* Thus proceed through each denomination. 

EXAMPLE. 

Divide £B66 \6s. 6d* befween 12 men equally. 

oC. S* a* JU* Sm U* 

12)866 16 .6 (72 4 .8^ each man* ^ns. 
84 

S6 
24 



Rem. £. 2 
Multiply by 20 the shillings in a cf. and add 16«. 

Divide 56*. (4*. 
48 



Rem. 8*. ' 
Multiply by 12 the pence in a shillings and add 6d» 



Divide \02d. (8c^ 
96 



^em. 6d* 
Multiply by 4 the &rthi]iig<i in a penny. 

Divide 24 (4 / 

24 • •' •-• • 

This question, being vroi^ced at large, is a sufficient d^rectioa 
for the performance of all questions whose di^sors are whole 
numbers ; but division may be much abridged if the reduifick and 
subtraction be performed mentaUy^ for aU- divisors at andtmder 12. 
The foregdng question would stand thus : ^ 



X 



34 Omifiound timdofu 

£. 9. d. 
12} 866 16 6 



£. 72 4 8^C9ch. 

^» 9, d» I £• 9m d» 

DiTide 74 8 9 between 3 men equallj. Ans. 24 16 3 

44 18 9 - - - .4 ----- - - 11 4 8« 

58 12 6--. 5--^--- 7 14 (J 

44 24---6 77 0» 

666 16 6 - - - 7 - - A - - - 95 S 2f 

28l8 8--^-8---.--S12 4 

22 12 2---9----^- 2 10 2^ 

18 18 6 - - - 10 - - - - ^ * 1 17 10|. 

12 14 7--. U ------ 13 1,8^ 

1 19 9--- 12 ------ 3 3| 

ciot, gn. fc cwt, gm fc 

Divide lO 3 14 - - 7 ----- - 126 

yd9m gr9. tu yd9m qr9. n. 

Divide 17 32 s»-.6.-i-.^ 2 3 3f 

CASE II. 

To. divide by a composite number greater than 12. 
"RvLK^^^-JDivide by one comfionent party and that quotient ^vide 
by the other J the last guotient will be the answer* 

Divide iC865 16tf« 4cf» between 42 men equaHy* 
Bi comiuxrvag the divisdr IJtnd 6 x 7=:42* 

£• 9, d* 
Therefore 7)865 16 4 



6)123 13 9^ 



^. 20 12 5|4each. 

In dividing by 7, I find 1 penny remaining^ which I call j- ; 
then^ by dividing by 6, I find 3 pence* remaining; vdth this re- 
mainder I multiply die denominator of the fraction^ or first divisor, 
and add in the numerator, or first remainder thus, 3 x 7-|- 1 =22, 
for a numerate^; then multiply the two divisors together, 
6x 7=42, for a denominalor, which I place as a firaction, or part 
©fapenny, f|. 



£. 


9.d. 


1 


8 4 





vr 4i 


1 


10 8 


4 


16 3f 


3 


17 8 


1 


13 6 





18 3 





4 9 



Compound Drviiioty 34 

£• «• d* 

Divide 29 1*5 between 21 men. ^dna. 

27 16 0--- 32 

67 94..-44-,:-... 

269 12 4 - - . 56 

248 10 8. --64 -r 

202 13 6--. 121 

65 14 0.-. 72 r----- 

34 4 - - - 144 ------ 

The following, not being composite numbers, must be per- 
formed by long division. 

Divide 113 13 4 between 31 men. Jim* 3 13 4 

38 17 5f - - 47 16 6t 

132 8 - ^ 68 1 18 10 

85 63 --75 12 9 

'740 16 7 --100- ..-..7 8 2 

CASE III. 

If the given quantity condsts of ^y f, or ^ multiply the given 
quantity, or divisor, by 4, adding to the product 1 for ^, 2 for ^y 
3 for I, &c. aHid it will give the divisor; then multiply the divi- 
dend by 4, and divide by your new-found divisor, the quotient is 
the answer sought. ^ 

^ EXAMPLE* 

Suppose I purchase 7f acres of ground for ^454 18*. 6d. 
What is that per acre ? 

Jo* 8m d, 

7Jfor 454 18 6 
4 4 



r6)1819 14 

30 < 

1 5)303 5 8 



£. 60 13 1|^ per acre* 



Othervdsej multiply the whok number by the denomtnatOTf the 
firactional fiart^ and add in the numerator for a divisor ; multiply the 
fividend by the »aid denominator^ and divide as be/ore* 



% 

r 



56 Comfiound DMnoHm 

What isUie value of I yard of cloth, if I pay £AS 14«. td. fer 
7f yards? 

Tf 45 i4 6 ' 

^ S 5 - - 



6)228 12 6 
36 Div. 



r6)s 



38 2 ! - 



;?. 6 7 0|^n*. 

Suppose a person in trade to clear <£1035 9«. 0|^ in 10^ 
years^ what was his yearly increase of fortune ? 

Am. ^96 12«« 3|^ 

Suppose a merchant clears «£5I 8 8«. (Xj^d. in Bj- years, what is 
his yearly profit ? Ana^ <£S9 4«. 1 Id, 

Use of Compound Division. 

I* If a piece of broadcloth^ ccmtaimng 24 yards, cost* ^1 8 68. 
what did it cost per yard ? Ana. 1 Sa. 3d. 

2. Bought 39 cwt. of butter for ,£49 14*. ed. what is it per 
CWt. ? Am* J! I 5a. 6d. 

S.'If a hogshead of wine. cost <£i6 166. what is it per gal* 
Ion ? Ana. Sa. 4d. 

4. If 27 cwt. of sugar cost <£47 ISa. 9d. what cost 1 cwt? 

^ Ana. £l ISa 3^ 

If. If 1 cwt. of sugar cost £3 10a. what is that per % I 

Ana. 7-^. 

6. If I hold 120 acres c^ land for <^'87 yearly rent, what is 
that per acre ? Ana. 1 49. 6d. 

7. If 35 persons spend £6 149. Qd. what has each to pay ? 

Ana. 3a lOd. 

8. A man dying left an estate #orth «f 1000, between his wifo 
and three sons, viz. to his wife ^ to the eldest son ^ and the re- 
mainder to the second and third share alike : What is each per- 
son's part ? Ana. wife c£'333 6a. Bd. eldest son £250, each of the 
others «£208 6*. Sd. 

9. Three merchants, A. B. and C. have a ship in Co. A. has I-, 
B* 7, and C. \ ; they receive o£'228 6a. Sd. freight : It is required 
to divide it amon&^ the owners, according to their respective 
shares? Ana. A. <£l43 Oa, 5d. B. £57 4». 2d. C.£2S I2a. Id. 

10. Four merchants have a ship in company, A* owns fy, B* 
^ C. -^ and D. J^ ; they charter her to the West-Indies bX£2% 
lOa. Sd. per month ; she performs the voyage in 1 8 months : How 
much does each man receive ? Ana. A. £ \ 39 Sa. 6d. B.;Cl01 Sa. 
C. ^88 1 49. 6d. and D. £76 1 a. 



Reductum. 57 

]!• A&ther-lefthisfivesonsanestate, y%k^£&0(^\ fivebills, 
«a€h jC48 10«. 6(/. He ordered jC20 to be laid out in funeral ex- 
penses, and his debts to be paid, amounting to iCl 6'^ > the remain- 
der he leaves thus : to his eldest -f, and to the other 4 equal 
shares : How much must each son have ? 

tu» Eldest iCl 86 4«. 2</. the others ^93 2s. Id. each* 
rivateer having taken a prize worth £1025^ it is di- 
vided into 100 shares, of which the captain is to have 1 1, two 
lieutenants each 5, twelve midsihipmen each 2 shares> and the 
remainder is to be divided among the sailors, who are 120 in 
number: What is the share of each? jim. .Gapt. ^^112 15^* 
iieut« £51 5«« midshipman >(^20 lO^. a sailor >C4 ISa. At^d* 

13. Ten pounds a quarter is allowed to 5 auditors of a fire- 
office ; they {ittend 7 times in a quarter, and the absentee's mo- 
ney is always divided equally among such as do attend : A* and 
B« on these occasions never miss ; C* and D* are twice in> a 
quarter absent, and £• only once : At payment what had each to 
receive? Ana.. A.. 2f, B. 2f, C. If, D. l|, and E. 2. 

Reduction 

U the charing of one denondnation^ or name to that qf an other 

without altering the value. 

Q. How ma|iy kinds of Reduction are there ? 

A. Two : Mrst^ great names are brought to small by Mtdti- 
fiUcation: T7d8 ie called Reduction Descending. 

Second. Small names are brought to great by Divmon : TJus 
19 called Reduction Ascending. 

Reduction descending dnd ascending, mutually prove each 
other, 6cc« 

CASE I. 

Money. 

To reduce a member of a higher denomination to that of a 
lower. 

IR.Vh^.'-^MiUtifily the given number by that number which one of 
the greater name contains of the less* 

For instance, .£^64 may be reduced to £ 

shillings by multiplying by 2Q, because 20 ' 64 

shillings make r£l, viz. 1280 sfdUingSy 20 

which may likewise be reduced to fience^ by 

multiplying by 1 2, because 1 2 pence make 1 2 80 

1 shilling, viz. 1 5 3 &0d. These may be re- 12 

duced tofarthings, by multiplying by 4, be- ■ 

cause 4 farthings make Itf, viz. 6H40 15360 

JarthingSj &c. .4 

61440 



38 



Meduetiofu 



23 
20 



15 ,6i 



Q. But when there are divers denominatioiiB ? 
ji» Multiply as before, only obsenre, as you multiply^ to adif 
in the odd number of the name you multiply by* Thus, 

Reducers 15 6j^ to halfpence. 

Here I say nought multiplies 
nought, but adds 5, that is, the 
5 in unites filace ofahilUngSy then 
twice 3 s: 6 more 1, in tens 
place of afdlitnga make 7, and 
twice 2 n 4, viz. 475 shil- 
lings* <S!econrf-— Twelve times 

5 are 60 more ^>d* equal 66, &c« 
viz. 5706 pence- mrd — ^Twice 

6 are 12 more 1 halfpenny make 
13, &c viz. 1 1413 balance. 



475 shillings* 
12 



5706 pence. 
2 



11413 halQ)ence< 



CASE 11. 

To reduce a number of a lower denomination to a higher. 

Rule.— 'DrvMi^ the given number by that v>hich makes one qfthe 
next higher y and so on continually^ till the highest name is arrived at* 
The remainder is always of the name of the dividend. 



EXAMPLE. 

Reduce 11413 halQ>ence into pounds. 

JFirst"-^! divide by 2, because 2 half- 
pence equal 1 penny, and find 1 remainder 
which I note 4) viz. 570&|pence. Second-'^ 
These I divide by 12, because 12 pence 
make 1 shilling, and find 6^ pence remain- 
der which I note, viz. 475s. 6^ • Lastly^-^1 
divide by 20, because 20 shillings make £ 1 
and fiml 15 remainder, viz. £23 15«. 
6id. 

1. In {$545 how many cents? 

2. In $25 how many mills ? 

3. In <£476 how many farthings ? 

4. In «£49 IBs. how many shillings ? 

5. In i£'36 17«. 9d. how many pence i 

6. In .£'375 17«. lO^d. how many farthings ? 

7. In £3S \7s. 1 l^d. how many halfpence ? 

8. In 54500 cents how many dollars ? 

9. In 25000 mills how many dollars ? 

10. In 456960 farthings how many pounds ? 



2)11413 
12)5706^ 



20)475 6i 



£. 23 15 6i 



Ans. 54500. 

25000. 

456960. 

998. 

8853. 

360859. 

18671. 

545. 

25. 

476. 



JteJuctioiu S9 

lU In 998*. how many pounds ? ^7». 49 18*. 

13» In 8733 pence how many pounds ? £36 17*. 9^. 

13. In 360859 farthings how matay pounds? ,£375 17*. 10|^. 

14. In 23471 hal^nce how many pounds? £^S 17*. ll|<f«r 

Troy Weight. 

EXAMPLE. 

ib oz» dwt. 
Iii4 2 18 how many pennyweights? 
12 

50 

20 



10l8 



1. In 354ft how many grains? jfns. 20S904d. 

3. In 7jb 2 oz. 15 dwts. how many pennyweights? 1735. 

3. In 482 jb 7 oz. 1 3 dwts. how many grains ? 2779992. 

4. In 2039040 grains how many jb ? 354. 

5. In 1735 dwts. how many Jfe ? 7lb 2 oz. 15 dwts. 

6. In 2779992 grains how many ft ? 482ft 7 oz. 13 dwts« 

Avoirdupdise Weight. 

EXAMPLES. 

cv}U qr. ft 
in 14 2 14 how many ft ? In 1638ft how many cwt? 
'4 28)1624 



4)58 14 



•56 quarters* 14 

28 14 2 14 



468 
117 



1638ft Am. 

1* In 17 cwt. 2 qrs. 12ft how many ft ? •'^« 3092. 

2. In 24 ton^ 14 cwt 3 qrs. \S% how many ft • S5427. 

3. In 18ft io oz. 8 drs. how many drams ? ' 4776. 

4. In 24 tonS) 17 cwt. 3 qrs. 17ft 5 oz. 14 drs. how many drs ? 

Am. 14275934. 

5. In 3092ft how many cwt? 17 cwt 2 qrs. 12ft. 
%* In 55427ft how many tons? 24 t. 14 cwt. 3 qrs. 15ft. 
7. In 477(5 drs. how many ft ? 18ft 10 oz. 8 to. 
%. In 142759.34 drs. how many tons ? 

Am. 24 1. 17 cwt» 3 qrs. 17ft 5 oz. 14 drs* 
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Reduction^ 



But as 1 i2lb makes 1 cwU we may multifriy thereby fi^ir tb» 
OP divide fot cwt. 



If there be odd quarters and 
poundsy add in 28 for 1 qv. 56]t> 
for 2 qrs. 84}^ for 3 qrs* and 
the odd pound, if any, placing 
units under units, Sec* 

EXAMPLE* 

ib 9^' oz. 
Reduce 45 3 17 to pounds* 
. 112 

90 
495 

84zi3 quarters* 
17 odd pound* 



^ns. 514111^ 



If a renuunder sesaka after a 
division, it will be pounds, which 
divide by 28, for quarters, and 
the remainder will be pounds* 

EXAMPLE* 

112)5141(45 3 17 

448 



661 
560 



28)101 remains 3* 
84 

1 7 second remainder* 



But if a number be added to itself^ it is the same a$ if it were 
mtdtifiHed by 2 ; and the other figures ^112 being 1. A number 
is multi fined by \\2 when it is fiut down 4 times^ thus^ fiut 
the number under itself, units under units, Sfc. Second— /{{<; 
the same number one place removed to the left hand ^hich is the 
product of ten*s place in the mtdtifilier.J Third— ^mT the same 
number one place more to the left, which gives the product of hun^ 
dred*s place in the multiplier* 

cwt. qr* ft* EXAMPLE* 

Reduce45 3 17topound8. J^ ^ as if multiplied by 2 

45 * 45 * = 45 X by . 10 

45 . * 45 . * ~ 45 X hy 100 

84 the pounds in 3 qrs* — — . 

17ib 5040 . zr 45 X by 112 

— 84 zz 3 qrs* 

514lib 17 odd pounds* 

5141 

I put 45 beneath itself^ which, when added=r45 x 2* Second'^ 
I remove 45 one place to the leftzz45 x t^Third-^l remove 45 
one place more to the le&zz^S x 100, &c* then add 84 for 3 qrs* .fcc. 

In 12 cwt. 1 qr. ISft how many pounds? Ans* 1385 

275 3 27 30911 

75 2 27 8483 

712 1 8'.^ 8100 
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Cloth Measitre* 

la 34 jrardS) 3 qusurtei^ 3 naUs, how ouny nails ? 

4 

99 
4 

Ana. 399 

U In 75 yds* 1 qr« 3 n« how many nails f ^4^» 1207 

2« In 720 yds. how many ells English ? 576 

5* In 675 ells Flemish) how many ells English I 405^ 

4> In 1207 nails, how many yards ? 75 yds. I qr* 3 n. 

5» In 57^ ells English, how many yards T 720 

§9» In 405 elk English* how many ells Flemish I 675 

Liquid Measure. 

!• In 65 ton, 2 hhds« 7 galls* how many gallons ? Ans. 1 65 13 
2. In 27 ton, 3 hhds, 53 galls* 5 pints, how many pints I 

jlns. 56373 
$• In 165 13 galls* how many ton? 6 5 1« 2 hhds. 7 galls. 

4* In 56373 pints how many ton ? 27 1. 3 hhds* 5S galls. 5 pints. 

Questions for Exercise. 

1. In >C3400, York currency, how many crowns, dollars and cents, 
and of each an equal number ? Am^ 4028 of each, and 92 cents over* 

2. In 12 bags of wool, each weig^bing 2^ cwt. how many 
stone ? Ana. 240. 

3. How many strokes does a regular clock strike in a year ? 

Ana. 56940. 

4. How many minutes ^ce the commencement of the chris- 
tian xra, allowing it to be years ? Ana.. 

5. If from Newark to Philadelphia be 86 miles^ I want to know 
how many barleycorns will reach between the two places ? 

Ana. 16346880. 

6. How often will a chariot-wheel, 1 8 feet 4 inches in circumfer- 
ence, turn round in running from Elizabethtown to Brunswick, 
supposing the distance to be 20 miles ? Ana. 5760 times. 

7. Admit a ship's cai^ to be 250 pipes, 130 hhds. 150 quarter- 
casks, (4- hhds.) How many gallons were in all, and allowing 
every pint to be a ib, what was the weight ? 

Ana. 444 1 5 galls. 1 58 ton, 1 2 cwt. 2 qrs. 

8. The great wheel of a coach is 18 feet 6 inches, the small 
wheel 14 feet 4 inches in circumference ; I demand how many 



5 


3 14 


6 


2 04 


4 


3 26 


6 


1 12 




Ana. 204. 
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times oftener will the small wheel tui^ than the large one, in nm- 
nii^ from Newark to Springfield, if the^distance be 9^ miles ? 

. Ans. 788 times oftener* 

9. Sold five packs of wool, No. 1 weighing 5cwt. 1 qr. 14lfe 

2 
3 
4 
5 
I want to know how many stone are therein* 

10. How many boxes, each to weigh 12}^, may be filled out of 
a hogshead of tobacco, contsuning 7^ cwt* Am, TO, 

1 1 . Received from Jamaica 56 hhds. of sug^, each 1 2 cwt* 
1 qr* lOfc (lOOJb being their cwt.) How many cwt. of 1 12fc ? 

Ana* 6 1 7 cwt. 2 qrs. 

12. Imported from Rotterdam 46 bales of cloth, each contain- 
ing 24 pieces, and each piece 42 ells Flemish : How many yards 
are therein ? Am* 34776. 

13* In 150000 crusades, each 400 reas, lOOOreastoamillrea 
of 58. 6d. sterling : How many pounds sterling ? Ana. ^1 6500* 

14. How many minutes since the christian sera to this day, be- 
ing the — day of , 18 ? Am. 

15. The globe of the earth is 360 degree»in circumference, 
each degree 60 geographical miles : this body turns on its axis in 
24 hours : I demand the number of miles on iht equator that shall 
equal 1 5 minutes* Am, 225 miles. 
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Arithmetical Signs an4 Abbreviations. 

Sign of Equality =• ' 

This sign filaeed between two numerical exporeswms denotes an 
equality between them. 

Sign of Addition + ffihisj. 

77ds sign fUaced between two numbers^ shows that they must be 
addedj 

Asj 44-8=; 12, or 4 more 9 equals \%. . 

Sign of Subtraction — * (minus). 

This sign fUaced between two numbers^ denotes that the latter 
must be subtracted from the former. 

jis, 12 — 8=:4, or 12 less 8 equals 4. 

Sign of Multiplication x • 

This sign placed between two numbers^ shows that they must be 
multiplied. 

Asy 4x 12=:48, or 4 times 12 equals 48. 

Sign. of Division -:-•.. 

This sign placed between two numbersy shows that the former is 
to be divided by the latter. 

Asj 48-^12=49 or 48 divided by 12 equals 4. 

Ory if two numbers are placed fractionally ^ it denotes the num- 

ber above the Hnej to be divided by that below. 

48 
Asy -—=4, or 4Sj divided by \2 equals 4. \ 

Sign of Pr(qx>ition : :: : 

These points placed between numbers^ show that the two last 
are in the same proportion to each other as the two first. 
4 : 8 :: 12 : 24, a» 4 M ro 8 «o »9 12 ^0 24* 

Or, as 24 is to 12 so is S to 4. 

Sign of Extraction of the Square Root ^^j or ^« 

This sign placed before any number y shows its Square Root is 
required. 

Asy i^64=8, or the sq. r. of 64 is S. 

3 
Sign of Extraction of the Cube Root ^. 

This sign placed before any numbery shows its Cube Root is re- 
quired. 
3 
Asy .v/512=:8, or the Cube Root (f 512 is 8. 



44 Arithmetical Sigm ond Mireviatiofu. 

In giving Theorems or SolutM«s« 

&wmm numben^ or dawmmatione^ tire generally reftreeented Cin 
aMreviationJ by letters or eymboby exfiresdue (fthe imfiort tf 
the numbers or denominations used. 

TTms. 5 = r 

Explanation.^— « less p, divided by ifie rectangle rft and py 
equals r. 

Not&^^Tktfoer m&re letters m' symbols fdge^t<^g$therf toithouta 
seftaration^ are to be multifiUed together* 



=:n 



ysLSL 

The rectangle of t and r less p, divided by the continued pro^ 
duct ofjy X and a^ equais n* 

A letter^ or symbol with a tetter or figure above it at the right 
handy shows that it must be invotued as f^en. 

ThuBy a,3 =a a a, or 12,3 = irss. 

Thai isy the third power qf \2 is required^ viz. 1728. T%ese 
figures that denote the power^ or root^ are called indices^ or 
exponents qf that power. 

m 

A UttCj or vinctdum^ drmm vt^er gwemchmmtersj shows haw they 
are to be managedm 

V^O— 16rr8* The Square Root of BO less 16 equals 8. 
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The Rule of Three Direct. 

Q. What is the Rule of Three Direct? 

jL That which teaches, from three given tnembersj to find a 
Jburthprotiortimali which shall bear such proportion to the second 
as the^i^rs^ does to the third. 

Q. How are these numbers managed ? 

A* ^r«/— Let that number which niaesBLn^ositionj or proposes 
a rattj priccj or action, be put in HbcJlrMfilace ; theftriccj rate or cr- 
tion in the second^ and that number on which ^e question is raised^ 
In the tfdrd: this disposition is called the statement. 

Second'^MulHj^ the second and third rmmber^ together and divide 
the product by the first i the Quotient wiUbethe anewer required* 

Q. How are the places of these numbers disdnguished ? 

ji. thejirst is known by the words if, or, as ; the thirds by the 
denucnd, ^tohat vnlly what cost, how much, &c. The second has no 
correspondent number given. 

Q. How are th<f numbers managed if composed of divers deno- 
minations? 

A. Reduce Xh'&Jirst and third numbers to the lowest name 
mentioned in either, ?j[\& the second Xo its lowest name, proceed as 
before ; the answer then found will be of that name to which yoa 
reduced the second. 

ELUCIOATIOK. 

FiAt — Suppose t buy 7 yards of cloth for 2 1 shillings, what 
cost 2 yards ? 

^ • Statement. 

Here I find that 7 yards, and 2 yds. s. yds. 
yards, are corresfiondent numbers, as 7 : 21 :: 2 
or of the same Denomination; and 2 

that the other 21 shillings is without — - 

iiny corresponding number^-^onse' 7)42 

yuenXty I take 21 shiUinjgs for my — . ^ ^ 

second number^^ see likewise that Ans. 6 shillings* 

7 nnut be my first number, because ss 

it is distinguished from the other two 

by suppose ; therefore, the third number Tnust be 2, which might htrve 
been distinguished from the rest by the words what cost, ^c. Then stat- 
ing the question, I say, as 7 yards is to 2 Is. soia2 yards to 6 shillings, 
which 6 shillings is found thus : Imultiftiy 2 1 the second number by 2«. 
the third ;firoduct:=i4,2 ; this product I divide by 7 the first number,and 
find 6 the quotient, viz. 6 shillings, because the second number is shU- 
Ungs. 
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The Rule of Three Direct. 



grs* 
aa 3 

28 

84 



/ 



<£• cwt. 

6.9.6 ::2.S. 14 



^(pconcf.— When there are divers denominations, &c« 

EXAMPLE. 

What cost 2 cwt. 3 qrs. 14 fc. sugar, if 3 qts. cost £6 .9.6? 

Statement. 

Here I find 3 qra. the first number ; 
3 cwt. 3 qr9. X^^the third or correa- 
pondent number^ and <£*6 .9.6, the se- 
condj according to nde^^-^The third 
' number I reduce to fc, which is the 
lowest name mentioned^ viz. 322|^. 
The first I reduce likewise to Jfe corres- 
pondent to the thirdy viz. 84fb^7%^ 
second I reduce fo pence^ because pence 
is the lowest naine mentioned^ viz. 1554 
pence^ which I mtdtiply by the third 
number^ 322 and find SOOSSB product j 
this being divided dy 84 the first num" 
bery quotes 59 57 pence, the Ans.'Z:.£2^ 
16.5. 



20 

129 
12 

1554 

322 



4 

11 
28 

322 



3108 
3108 
4662 



84)500388 
420 

803 



12)5957 
2,0(49,6 5 



756 jins.£24'l6S 



478 
420 

588 
588 



Statement and Proportion. 
qrs. £. cwt. £. 

as 3 : 6.9.6 :: 2.3.14 : 24.16.5 
TTiat isj asS qrs. is to £6 . 9 .6y so is2 cwt. 3 qrs. 14fe* to £2^ 
16.5. 

Proof.— 7b prove the Rule of Three Direct , we may use any of 
thefidlowing methods : 

First — Say, as the fourth number found is to the third, so is 
the second to the first, &c. as in the foregoing Example. 

4th. No. 3rd. No. 2nd. No. as reduced to lowest names, 
as 5957 : 322 :: 1554 
1554 



5957)500388(84 first number as reduced. 
47656 



23828 
23828 
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Second'-'Ov as the third is to the fourth, so is the first to the 
second* 

3d. No. 4th. No. found. 1st. No. as in lowest names. 
322 : 5957 :; 84 
84 



322)500388 (1554 second number as reduced. 
322 



1783 
1610 



."k 



1738 
1610 

1288 
1288 



TVitrrf— The product of thelnean or middle numbers will be 
equal to the product of the extremes. 

1st. No. 2d. No. 3d. No. 4th. >{o. 
84 : 1554 :: 322 : 5957 



322 

3108 
3108 
4662 

500388 



In this last Examfde 84 
84 and 5957 are extremes; 

15'54 and 3^22 are mean or 

23828 middle numbers j and their 

47656 products are egtud ; but I 

• would a/ifirorve of either of 

500388 the two foregoing methods 

of proof in preference to this. 
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CASE I. 

Thejburth number being ahvayajbund in the same name with ^ 
second J if it is not the highest ^ reduce it to the highest denomination 
tfits idnd when it can be done. 

If 7% sugar cost 6«. Zd^. what cost 1 12]^ ^ 
fc 8. d. fc 

as7 : 6 3^ :: 112 
12 

75 Note. When the price qf an integer 

2 is giveuj state the question according to 

^^ rule and find the Ans. by compoundnmU 

'151 tifiUcation. 
112 



302 
1661 

7)16912 

2)2416 halfpence. 



12)1208 pence. 



I ■ > 



2,0) 10,0 8 



jins. £5:0iS 



If 1 Barrel cost «f 2 • 5-. 6, what cost 10 bbls i 
Bbl. £. s. d. BbL 
as 1 : 2 • 5 . 6 :: 10 

10 



Ans. «£22.15.0 



3. What cost 128 Jb of tea at 7 shillings per ]b ? 

Jins. <£44* 16 •0# 

4. What cost 1 39 yards linen at 6s. per yard } 

4ns. £4,\.U.O. 

5. What is the price of 178fc sugar at 17 pence jper ft ? 

\Ans. j£\2. 12.2. 

6. How many dollars must I pay for 150 yards of linen if 10 
yards cost fUs 50 cents? jins. 2S82.50* 

7. What is the amount of 324 yards lace at j2i2.50 per yard? 

Jns. 1^8 10. 

8. What is the value of 120 cwt. at 552.25 per cwt ? Jns. g270. 



The AuiB i»f T^r^ Jbtytct. 4^ 

9. B^ght 34 JraMftdoth ^ 15». 3tf. pef fiktdi What ift the 
amouht? wffM. *£ld .6.0. 

10. Bought 3& yiLtild df clotti, at ,£1 * 5 * 6 ^r yard : What 
comes It te? -^rt** ^49 .14.6. 

CASE II. 

W'^m thbjirat and third are of divers deHtomiimtioHSy reduce them 
tt the lotoeat demfni^fUUUm metitibned in either. 

11. What quantity of bi'andy can I buy for 894*50, at gl.SO 
- per gallon ? ^>w. 63 gallons. 

12. At %\MS the ounce Troy, what quantity will g64 pay 
fbr ? ^na. i 1 oz. 4 dwts. 

13. If 4fc 3 02. 4 dwts. silter dost jS64, What cost 1 ounce? 

Am, gl.25. 

14. At 3«. 4(/. per pair, what cost 17 dbzeh 4 pair stock- 
ings ? Ans. £S4i . 13 . 4« 

15. What cost 17 cWt. 2 qrs. 14fc sugat, at «£l.5.8 per 
cwt? ' Ana, £^3 , 10. 

16. At ,if 16. 16 the hhd. what tomes 27 hogsheads 9 gal- 
lons to ? Ana. «£456. 

CASE III. 

When the product of the aecond and third ia divided by the firat. 
Jf there haftfiens a remainder afier the diviaion ia endedy and 
the quotient ia not the loweat name of ita kind^ then mtddfUy the re- 
nudnder by that number which one qf' the aame denomination eon- 
taina tf the next lower j and divide that firoduct by thejirat number^ 
noting the quotient in ita profier fdate : Thua proceed tUl the loweat 
name bejbundy or notfung renudna. 

> EXAMPLE. 

What quantity of cheese ca^ I buy for £350 . 14^ if one ton 
cost.^16. 16? 

as ^16. 6 : It. :: «£350.14 
20 20 

3W 7014 (20t. 17 cwt. 2qr8* Ana. 

673 

"^ 
! 20 twt. 1 ton. 



5880 (17 cwt. 
386 

2352 

168 

4 qrs. 1 cwt. 

672 (2 qn . 
6?2 



50 The Rule of fTiree Direct. 

\7. What quantity of wine can I buy for <£456, at £\6 . 16 
per hogshead ? -^^^ 27 hhds. 9 galls. 

18. A goldsmith sold a tankard for £\0 . 12, at 5«. 4(/. the 
ounce : I demand the weight. Am. 39 oz.. 1 5 dwts. 

19. A butt of wine, containing 234 gallons, was sold for £62 . 8 : 
What was it per gallon ? , Am. 5a, 4. 

20. An ingot of silver weighs 36 oz. 10 dwts. What is it 
worth at 5«. per ounce ? Am. £9,2, 6. 

21. What will the carriage of 17 cwt. 3 qrs. life come to, at 
the mte of 7*. per cwt ? Am, £6 . 4 . 1 1 J. 

No T E .—■ i/" the divisor and dividend have each a cy/iher or cyphers in 
their lowest places J ctit off' an eqtud number qf cypJiers from each^and 
reject them entirely ; the remaining significant Jigures will be divisor 
and dividend to the end. 

EXAMPLE. 

22. If 36 cwt. of merchandize cost £300, how much can I buy 
for 55500 ? ^ 

?iS$SyOO : 36 cwt. :: 1^5,00 

5 



3)180 



Ans. 60 cwt. 



Here 300 is divisor, 500 multiplier ; the cyphers from each 
leave 3 and 5 in the same proportion to each other as 300 and 
500 are, and of course give the same answer. 

But if the figures cut off from the dividend be not a//, or any of 
themy cyphers^ they must be restored to the remainder^ and the same 
number of cyphers retained in the divisor. 

EXAMPLE. 

23. If 1 cwt. 3 qrs. 4ib cost jjS754, what cost 6 cwt. 3 qrs. 
Ujb tea? 

as 1 ewt. 3 qrs. 4fe : £754 :: 6 cwt. 3 qrs. 14]b* 

770 84 

112 672 

84 52780 

4 52780 770 



2,00 5805,80 



»i m 



22902 1 rem. to which I annex the 89 
cut off, = 180, and multiply 

by 100 

3,00 180,00 



90 cents. Am. $$2902.90. 
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34. Bought 9 pieces of broadcloth for <£125 . 8 . 4, at 16«. 8(/. 
per yard : How many yards were therein ? Arvs. I504 yds. 

25. If I sell 21 cwt. 1 qr. 20ib beef for g 1 50, how much must 
I charge in proportion for 650 cwt. 2 qrs. 19fe ? Am, g45 54,68^ 

26. At gl2.25 per 100, what cost 124 skeins worsted? 

Am. glS.Sl^. • 

27. What is the commission on S56540, at 2 per cent \ 

Ana. g 130.80. 

28. What is the exchange between New-York and London, 
on c£545 currency, at 75 per cent? Arts. £\36 . 5. 

Note.— ijr the first number he greater than the product of the 
second and tbirdy reduce the product to a lower denorrdnatton* 

EXAMPLE. . 

39. If 17 ton, 12 cwt. iron cost c£l65, what will 2 cwt. cost ? 
as 17 t. 12 cwt. : ^165 :: 2 cwt. 
20 2 



^52 330 less than the first. 

20 



6600 (18«.9(f. 
352 



3080 
2816 

264 
12 

3168(9 
3168 



30. If 25 hhds. of brandy cost g 14 17.50, what cost oijie gal- 
lon? Ans. 90 cents. 

31. Suppose 7 cwt. 3 qrs. 141b. cheese cost g88. 20, what cost 
1 pound ? Ans. 10 cents. 

32. What is the price of 31b. of cheese, if 153 cwt. qrs. 16lb« 
cost g 1 7 1 5.20 ? Ana. 30 cents. 

CASE IV. 

When any number of bales or packages are gtuen^ each containing 
equal quantities^ reduce the content of one to the lowest namcy and 
multiply by the number qf packages ; or multiply by compoundy Vfitb- 
out reductiony Sfc. 
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33. Siad 4 pa^es of cloth, each 12^ yairds, £» jgUO ; Wbal jn 
the i^rice of one yard ? 

W 124 yd». : gl20 :; \ yd. ^ 

4iuece8. 

50 -. — ^ 

Am. %1A0 



34. If one ounce of silver b« worth SU34I^ wh»t i» the 1^^ 
of 12 ingots, each 61b. 2 oz. 8 dwts. 8 grs? Ane. jS 111 6.25. 

35. Bought 6 hhds. of eugfur, each 6 cwt. 3 qnu nt* at I6«« per 
cwt. What came they to? Ane^ .£1)3 • 8. 

36., Bought 14 bags of hops, each weighing 4 cwt* 3 qrs. 14lb« 
for £585 : What do I pay p^ cwt t An*. $$3* 

CASE V. 

If the gvven fiackagee^ ^. be qfwtept^^ imgf^ or meaeiwreej add 
themj and proceed as before. 

EXAMRLK. 

37. Bought 3 hhdl* oS b|(|iiidy» containing 61, 63$, and 6^ 
gallons, at ^1.25 per gallon : What do they amount to ? 

as 1 gall. : jSl*2S u 61 galls. 




Am. a2a3.75 

38. If the above was bought at 6^ 8d. per gallon, what would 
it amount to ? Am. £\6. 16. B, 

39. Bought 3 pipes of wine, containing 1204, 124, and 126f 
gallons, at 5s, 6d. per gall. What k the amount ? 

Am. £102. 1 . 10|. 

40. What is the price of 4 pieces of cloth, ccmtaining S3, 34, 
25, and 27 yards, at 5s. 5d, per yard? Am, £26 .16.3. 

41. Bought 4 casks butter, the first weighing 10 cwt. 3 c^. 
271b. second 13 cwt. qrs. lib. third 23 cwt. 2 qrs. fourth 19 cwt. 
3 qrs. 141b. nt. at \6s. M, per cwt. What is the amount? 

Am. £56.2. 11. 

42. Sold 4 bags wool, containing, viz. No. 1, 4 cwt. 3 qrs. 
151b. No. 2, 5 cwt. 2 qrs. 121b. No. 3, 7 cwt. 2 qrs. 5lb. No. 4, 
6 cwt. 1 qr. lOlb. at 10«. ^. per stone (each fitime 16ttv) What 
is the amount ? Am. £9 U 

43. What would the amouDit be ia 4oUars» if the £^bove wa^ 
sold at gl.75 per stone ? Am* S289.59|t 
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44. If the said wool wa3 bought at Jg 1.50 per stone, what is 
gained on the whole ? *^n«. 1^42. 65|« 

Contractions. 

If the teacher stij^^oaea that hU fmfiils understand the foregoing 
exofiifdes^ fierfectly^ they may be taught to abbreviate or contract 
their work by the following methods, which being well under- 
stood will render this rule of more intrinsic value than may a/i/iear 
at Jirnt view* If J can sotve a question by 5 figures that would 
otherwise take 50, 1 serve myself much time and labour^'^kewise by the 
fewer fif^re^ usedy there is the less chance oferror^ 

CASE I. 
When the first and third numbers faU under any of the cases of 
ContfHfund MiUtijUication or Division ; and the second is of divers 
dpi^&admHomi we save much tro/u^le by multifllying and dividing as 
there taught* 

45. If 14 ton of tallow cost of 338 .6.8: .What cost 17 ton? 
Now x4x4+l = ir, and 7x2=14 

as 14t. : ofSSB'. 6.8 :: 17 t. 

4 



<£*1253 6 8 product of 4>, 
4 



5413 6 8 do.ofl^ A?c«m*# 4 X 4rz 1 6. 
338 6 8 do. of\. 



7 X^szl A therefore 2)5751 13 4fl!mY.o/'17, decow*? 4x 4+1 = 17, 

7)2875 16 8 



jin8.£4\0 \6s. Bd. 

46. If a captain's pay for 3 weeks be £6 .17.6 what is his yeatiy 
pay? ^72«. ofllQ-. 13.4. 

47. At 18*. 8d. percwt. what cost 34fc ? Jns. £0 .5.8. 

48. If the freight of a ship bfc .^' 1 24 . 1 7 . 6, what must I receive 
for my -^^ parts ? jins. «£ 1 9 . 1 . 2^. 

CASE II. 
When the first term is an evenfiart of the second or third: divide 
thcU number of wMch it is a part^ and multiply the other by the qw^ 
tient founds the product will be the answer. 

EXAMPLE. 

49. If I sell 28 yards of broadcloth for 1 68 dollars, what must I 
charge for 240 yards of the same quality ? 



54 The Ride of Three Direct. 

as 28 yds. : $^168 :: 240 yds. 
Here IJind 28 contained in 168 _— . g 

6 time8^which becomes my mtdtifiHer^ 6 

and gives the same answer as if $$1440. 

168 X 240-7-28, &c. i i 

50. What cost 86ib sugar if 2rfc costi'2. 14? 

Ans. cfS . 1 . 2 

51. What is the price of 12 ton 4 cwt. of iron, when 5 cwt. 
cost gSO ? Ans. g3904. 

52. If 9 gallons brandy cost 5510.25 what cost 1 hhd? 

An8.$7\.75. 

53. What cost J fe silver, if 2 oz. cost 18« ? Ans. £s . 8. 

54. If 161b. cost 82.25, what cost 1 cwt? Ans.%\S.'rs. 

CASE III. 
When the second or third number is an erven fiart of the first ; 
divide the first thereby^ and by the quotient divide the remaining 
number^ the quotient will be the answer. 

EXAMPLE. 

55. How many cwt. can I buy for jg 1288 if 5 cwt. cost jSTO? 

as $70 : 5 cwt. :: jgl288 (92 cwt. Ans. 
126 



14 



28 
28 



Here I find 5 contained in 70zrl4 timesy which 14 becomes my 
divisor J and gives a quotient equal to 70 if the dividend weremuU 
tifilied by 5, SfC, 

56. If the price of a hhd. rum be ofl 5 . 13 . 9, what is the 
price of 9 gallons? Ans, £2.4, lO. 

57. If g56.96buy 1 cwt. what is the value of 141b? 

Ans. $7.12. 
58 Bought 4 bags of wool weighing in all 28 cwt. 3 qrs. 141b. 
Wlmt is the trett of said wool at 81b. for every 3 cwt ? 

Atis. 2 qrs. 2 lib. 
CASE IV. 
When the first and second^ or first and third numbers^ hcrve a 
common measure^ (that is, when some number will divide any two 
without a remainder J divide them thereby y and work with the quo- 
tients insteaa of the given numbers. 

EXAMPLE. 

59. If 63 gallons of wine cost jg45, what cost 84 gallons ? 
as 63 gall. : 45g5 :: 84 gall. 
21) 4 



3) 180 



J560 Answer. 



^ 
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^ Sere I Jind2\ common ^o 63 and 84, and their resfiective ^pio^ 
ttentSy viz* 3 and 4, are in the same profiortion to each other as the 
original numbers 63 and 84, which are cancelled. This ia so simple j 
that more need not be said to render Jhia Contraction intelligible, - 

60. How much beef can I buy for o£' 100, if 802 cwt. 1 qr. 171b, 
cost ,£650 ? Ans. 123 cwt. 1 qr. 22 lb. 

€1. If ^1 steriing, be worth «£] . 15 New- York currency, 
^what is the value of £\ 00 sterling ? Ans. *£ 1 75 

62. If 35*. New-York currency, be equal to 20«. sterling, 
'what is the value of 20«. currency ? Ans. 14«. 3fG?. ster. 

63. What is the value of <£lOO New- York currency in sterling, 
at 75 per cent. Am. £57 . 2 . \Q^ 

64. What is the value of o£'45 .17.6 New- York currency in 
British sterling, at 75 per cent I Am, cf 26 . 4 . 3f 



Questions for Exercise. 

65. What must I pay for c£l635, deducting 1 per cent, for 
prompt payment ? An8.£\6\^ .13. 

66. Bought 6 pipes of wine, each containing 121 gallons, at 
As. 9d. per g^lon ; and for prompt payment am allowed U. in 
the £ : What must I pay for said wine, and what am I abat- 
ed percent ? Am. £l63 . 16 .1. Abatement 5 per cent. 

67. If I have owing to me cflOOO, and compound with my 
Dr. at 12*. 6d. in the £ : How much must I receive ? 

Am. £6*25. 

68. A sets out from a certain place, and goes 1 2 miles a day — 
5 days after, B sets out from the same place, and goes 1 6 miles 
a day : In how many days will B overtake A ? Ana. 1 5 days. 

•69. If I buy tallow at 0^35 per ton, how must I sell it a ton 
to gain by 10 ton as much as one ton cost ? Am, c^'38 . 10. 

70. A goldsmith bought of a merchant a wedge of gold which 
weighed 14lj) 3 oz. 8 dwt. for £5 14.4, what did he pay peroz ? 

Ans. £3. 

71. A draper bought of a merchant 8 packs of cloth, each 
pack contained 4 parcels, each parcel 10 pieces, each piece 26 
yards ; he gave at the rate of £4 . 1 6 for 6 yards : What came 
the 8 packs to, and what did it stand him in per yard ? 

Am. £6656. per yard 1 6s. 

72. If I buy 100 yards of ribband, at 2 yards for a shilling, and 
100 yards do. at 3 yards for a shilling, and sell them again at 2s. 
for 5 yards : Whether do I g^n or lose, and how much ? 

Ans. Lose 3s. 4d. 

73. Bought 45 barrels beef, at 2-1*. per barrel ; 16 barrels of 
which being damaged, I take them on being allowed 4 instead 
of 3 : What must I pay for them ? Ans. £43 . 1. 

74. A merchant bought 5 ton of wine for ^285 ; by the mi»- 
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fortune of a pipe staving, he lodt 120 gallons; but, is Willing: t* 
sell it so as tt) sustain no loss : How must he sell it per gallon ? 

75. A gentleman who has m estate of £26^ .19.2 yeariy 
rent, would regulate his expenses so as to lay up .£6^ . 5 per 
year : How much may he spend per day ? jins, 10«* lOd* 

76. Imported •from Holland 84 pieces of linen, which cost tne 
,£537 ♦ 12, at 4fi. per ell Flemish : How many yards were theiu 
in all, in one piece, and what did it cost per yard ? 

jtis. 2016 yards in aU^ 24 do, in 1 /liece^ at 5». 4id.fieryd* 

77. Two men buy a piece of clotli for 90 dollars^ of whith A 
pays 35 dollars, and B takes 1 1 yards: How many yafds werft 
in the piece, and what did it cost per yard ? 

jins, 1 8 yards, and jRs fier yd, 

78. A merchant would lay out in spices 18560, viz. cloves, 
at S54.50, mace g7, cinnamon g5.50, and nutmegs g3 per tb> 
would have an equal quantity of each sort : I demand the q'ty r 

Jlhs. 28lJ) of each, 

79. A &ctor bought a certain quantity of broadcloth and drug- 
get which together cost £s I ; the quantity of broadcloath was 
50 yards at 18«. per yard ; and for every 5 yards of broadcloth 
he had yards 9 of drugget : How much drugget had he, and 
what did it cost him per yard ? ^w«. 90 yds, at Se, fier yd. 

80. A debtor owes several persons c£l490 . 5 . 10, but com- 
pounds to pay them as far as his effects will go, which amount 
to c£93 1 . 8 . 7J : what do the creditors receive per <£ ? 

jins. 12«. 6d. 

81. If 2ft of pepper cost 25 cents, what will 60fe of cloves 
come to, if 3 lb of cloves be worth 16fc of pepper? jins. 5540. 

82. If in 4 months I spend as much as t gain in S, how much 
can I save in the year, if I gain every 6 months «£* 1 50 ? 

jijts, <£75« 

83. Suppose a greyhound makes 27 spiings while a hare 
makes 25, and the springs are alike : Now if a hare is 50 springs 
before the dog, I would know in how many springs he will over- 
take her? ,41ns, 675. 

84. A travels 12 milesadiy; 15 days after B sets out after 
him : How many miles must he travel each day, to overtake A 
in 60 days ? ^dns. 1 5 days. 

85. Bought a certain quantity of cloth at the rate of 6 shillings 
for every 2 yards, of which I sold a certain quantity at the rate, of 
IBs, for every 5 yards, and then I found I had gained as much as 
1 8 had cost : How many yards were sold ? ^m. 90 yards. 

86. If 5 and 3 make 10, what will 6 and 8 make ? ./^ns. 17^. 

87. If the I of 6 be 3, what will the ^ of 20 be ? ^ns, 7^. 

88. If ftx>m a rule of 3 feet long, the shadow 5 be made^ 
what is the steeple's height in yards, that is 90 feet in shade ? 

jins. 18 yards. 
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Rule of Three Inverse ; 

OR, 

Inverted Proportion. 

Q. What ia Inverse Proficrtion ? 

Am The nature and conditions of Inverted Propordon are such, 
that the first number must be to the third, as the second is to 
the fourth ; that is, the greater the third is in proportion to the 
first, the less must the fourth be in proportion to the second. 

Q. How 19 a question cUstingtaahed, whether it be Direct or 
Inrveree ? 

A* If mare do more^ or less do leas reelect. 
It is a question in the Muie Direct. 
But leas requiring mcre^ orgreater lesa^ 
A Queationin the Mt>erae Rule expreasm 
HuhE.^'^^State the queation as in the Rule Direct ; multifily the 
Jirat and aecond numdera together; divide by the third; the quo^ 
tient will be the answer of the same name with the aecond. 

EXAMPLE^ 

!• If 12 men make 16 perch of ditch in 4 days, in what time 
will 18 men finish a like number of perches ? 

as 12 men ; 4 days :: 18 mem 
12 



18) 48 (Of daya anavfer. * 

Here it ia evident j that 18 men wHl not require ao long time to 
make \^ perches^ as 12 men would do, 

2. There was a certain building raised in 8 months, by 120 
woikmen; but the same being demolished, it is required to be 
rebuilt in 2 months: How jnany men must be employed 

'about it ? Ana. 480 men. 

3. If 28«. will pay for the carriage of an hundred weight 150 
miles, how &r may 6 cwt. be carried fi>r the same money r 

Ana. 25 milea. 

4. If for «£5 5a. I have 14 cwt» carried 13Q miles, how many 
miles may I have 24 cwt. carried foi the same money ? 

Ana. 79J- milea. 

5. If a footman perform a journey in 3 days, when the da3rs 
are 16 hours long, how many days will he require of 12 hours 
long to go the same journey in ? Ana. 4 daya. 

6. How many yards c^ plush are sufficient to make a cloak of 
equal magnitude with one which hath in it 4 yaids of 7 quarters 
wide, when the plush is but 3 quarters wide ? 

Ana, 9^ yards ofpluah. 
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7« How many yards of canvas that is ell-wide^ will be suf- 
ficient to line 20 yards of say, that is three quarters wide ? 

*47t9. 12 yards. 

8. If a man perform a journey in 6 days, when the day is S 
hours long, in what time will he do it, when the day is 12 hours 
long ? vfn«. 4 daysm 

9. If I lend my (Hend wflOO for 6 mcHiths, (allowing the month 
to be 30 days) how long ought .he to lend me «f 1000 to requite 
my kindness ? ^ns. 1 8 days. 

10* If 6 mowers can mow a field in 12 days, in what time will 
24 mowers do it ? jins. 3 days. 

1 1« Suppose 800 soldiers were placed in a garrison, and their 
provisions computed sufficient for 2 months : How many soldiers 
must depart, that the provisions may serve them 5 months ? 

Ans. 480 m«n« 

12* Admit that I lent to a friend on his occauon ^100 for 6 
months, and he promised me the like kindness when I deured it ; 
but when I came to request it, he could lend me only £75. The 
question is, how long I may keep his money to recompense my 
courtesy to him I Ans* 8 months*, 



The Double Rule of Three ; 

OR, 

Compound Proportion, 

This rule is called the Double Rule of TTireej because guestions 
therein may be solved by two statements. 

It is likewise called Comfiound Prqfiortien, or the Rule of Five; 
because 5 numbers are generally given to Jind a 6th required. 
Three of these numbers yt^rm a sufifiosition ; on this sufiftositiony a 
question is raised of the other two^ which, with the number sought, 
are respectively like the former three. 

Rule.— Xrt either qfthe two numbers of which the question is 
raised^ be put in the first fUojce^ and its correspjondent number in the 
third. The second vnll be that which has no correspxmdera num- 
ber given. 

Three of the^e given numbers being thus stated, find a fourth 
proportional. 

Put this fourth number founds for the second number of the se- 
cond statement ; the remaining number of which^the question is 
raised in the thirds and its corresponding number of the same 
name in the first place; the fourth number resulting will be the 
answer. 
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EX'AMPLE. 

1. If the carriage of 25 ton weight for 16 nules, cost (£15 10*. 
what will 40 ton cost for 9 miles ? 

First — as25t. : ^15 10 :: 40t. comes c£24 16. 
^ec'ct— OS 16 m* : <f24 16 :: 9m. comes «£ 13 19 An9* 

Otherwise thus: 

Mrst'-^a 16m« : <£l5 10 :: 9 m. comes .£8 14 44- 
S'<?c'Gf-«-as 25 1. : £S 14 4^ :: 40 1. comes c£l3 19 Jns. 

But questions in this rule may be more elegantly solved by one 
9tatement'~-'^us : 

I^ace the three numbers that form the sufifiosition^ in this order : 
Filst, the number that leads the question; second, that which ex* 
presses time or distance ; third, tluU which denotes gain^ loss^ or ratd, 
This done, place the remaining numbers under their resfiective de* 
nominations ; and under the odd number , put a blan k or ? be- 
cause the answer required will be of that name* 

Second.'^Ifthe blank falls with the first or second^ muUifily the 
fifth by the first and second^ and divide the product by the third 
tcndfiiurth for the answer* 

Third.'-^Ifthe blank falls with the third, multifdy thefifth^fourthy 
and third together, and divide that product by the>Sr«/ and second 
for the answer. 

This rule answers to Direct and Inverse Proportion^ and is the 
best given, on account of the abbreviation it generally admits of. 

The statement of the foregoing question will stand thus : 

as 25 1. : 16m. :: efl5 10 
40 : 9 :: ? 

Mw as the blank falls with the third number ^ <£l5 lOs.is multi* 
pEed by 40 and 9, according to rule ; then this product is divided by 
25 and 16, which quotes the answer <£\S 19. 
But this work may be contracted : 

5 as 2'5't. : r6'm. * :: «f 15 10 
8 4'0' : 9 :: ? 



Here 5 is common to 25 5x2zilO) 139 10ii:,i'l5 10x9 

mid 40, and 8 is common to 

8 am; 16. <£13 19 jinswer. 

2. If ,£240 in 16 months gain <£64, how much will «£60 gain 
in 6 months ? jins, £6» 

3. A merchant agrees with a carrier to carry 1 5 cwt. of goods 
40 miles for 10 crowns, each crown 65 pence : How much must 
one pay in proportion to have 6 cwt. carried 32 miles ? 

^n«. I7s. 4d* 

4. If 20 cwt. is to be carried 50 miles for £5^ how much will 
40 cwt. cost if it was to be carried 100 miles ? ^ns, £20. 



«0 
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5. With how many pounds sterling could I gain jESfier ammnij 
if with <£'450 I gain in 16 months £S0. Atut.^ £lQO. 

6« li £^ is gained in 12 months with £\OQy with how much 
money can I gain £^ 12«. in 5 months ? Ana. with £2 SB, 

7. U£60 in 6 months gaih £6y what mil ^40 gain in 16 
months ? Am. £6^ 

8. If 1 pound of thread makes three yards of linen 5 quarters 
broad, how many pound of thread would be wanted to make a 
piece of linen 45 yards long, and 1 yard broad? Ana, \2 pound. 

9. If 200 jb of merchan(£ze is carried 40 miles for 3 shilUngSy 
how many pounds may be carried 60 miles for £23 14 6? 

Ana. 20200 S$. 

10* If for 3 shillings 200}^ of goods are carried 40 miles, how 
miany miles might 20200 ib be carried for jC22 14 6? 

Am. 60 ndlea. 

11. If 200}^ are carried 40 miles for 3 shilling, how much 
must be paid for carrying 20200fe 60 ? Ana. £^2 14 6. 

12* If 3||^ of worsted make 10 yards of stuff of 1 yard 2 qrs* 
broad, how many pounds will be wanted to make a piece 100 
yards long and 3 qrs. broad ? Ana. isjfc. 

13. If a footman travel 240 miles in 12 days when the day is 
12 hours long, in how many days may he travel 720 miles when 
the day is 16 hours long ? Ana. 27 days. 
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PART II. 
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Vulgar Fractions. 



D^nitions. 

Q.\V HAT is a Fraction? 

A. A part or parts of any whole sum or number. 

Q. How w ajraction expressed ? 

A. By two numbers placed one above the other with a line 
drawn between them, as ^ ^ ^ ; tfie number above the line is 
called the numerator, because it denotes how many parts the fraction 
consists of; that below the Hncy the denominator, because it denomi^ 
natesy or shows how many parts the whole was dhnded intOm 

Q» What is a proper Jraction ? 

A* That whose numerator is less than its denominator, as ^ ^ 

Q. What is animproperjrajction? 

A. That whose numerator is equtd to, or greater than its de- 
nominator, as f, «|5 J, &c« 

Q. What is a mixed number ? 

A. A whole numbei^ with ajraction annexed^ as 4|, 6^ 

Q, What is a compound fraction ? 

A. A fraction of a fraction as -J of J, or J of |^ of ^'^. 
Note.— A fraction is said to be in its lowest terms when it is eX" 

pressed by the least numbers possible* 



Reduction of Fractions. 

Problem I.*— Tb^Snrf the greatest common measure of two given 
numbers : 

The greater by the less divide, 
The less by what remains beside ; 
The last divisor still again 
V By what remains, till nought remain : 
,Aiid what divides and leaveth nought, 
I Will be the common measure sought. 



63 Reduction qfFractimf* 

EXAMPLE. 

K What is the greatest common measure of 113 and 130 ? 
112) 120 
113 

8)112 

1 1 2 therefore 8 is the greatest common measure* 

S. What is the greatest common measure of 26 and 62 X 

Ana, 2« 
3. What is the greatest common measure of 279 and 403 ? 

Am. 31. 
application* 
To reduce afractUm to its lovfest temu^ divide the numerator and 
denominator by their greateet common meamre* 

EXAMPLE* 

U Reduce |^ to its lowest terms ? Ana. -fj. 

mH-3i=A 

Reduce if^ to its lowest terms ? Ana. i% 

AV I 

a I 

4f| a 

Othervdaej 
Divide the numerator and denominator by any Tiuind^ that will 
meaaureihtm ; divide their respective quotients in like manner, 
till the numbers prime to each other. 

EXAMPLE* 

Reduce || to its lowest name. 11-5-4 =-24-:" ^ =f ^'n^^cr^ 
Note.— If the numerator and derumdnator be even, an even 
number may be tried ; if they end in 5, or 5 and a cypher, 5 will be 
Common ; if they end in cyphers, ctU off the same number from each. 

Reduce 1^ to its lowest name ? Ana. -j^ 

^.... .......... ^ 

THTy -------------- * 

tKS - - - H 

•yt^ -------------- Tg 

U% i 

Problem II* To change a fraction to a given denominator : 
'Rvhz^'^^a the denominator ia to ita numerator^ ao ia the given 
denominator to ita numerator. 

Otherwise, 
Try hofv qften the denominator of the JractUm ia contained in the 
given denominatory and multifUy the fraction thereby. 



EXAMPLE. 

Reduce f to a fraction whose denominator shall be 15. 

|.) 15 (5 then f X 5~4^ Answer. 
Reduce ^ to a fraction whose denominator shall be 100. 

Reduce {- and i^ to fractions whose denominators shall be 1 1 2. 

Reduce f to a fraction whose denominator shall be 1000. 

Problem III. To find the least common multiple : 
RuL£.N-i«Place the derumdnatora or numbera in a^ line ; divide bf 
any number which will measure two or more of them, setting 
down the vndhnded numbers as well as the resfiective guotientsm 
Repeat this as often as you find a number that will divide any two ; 
then multiply all the dhnaora and guotienta togetlier, the flroduci 
will be the mtifti/^ required. 

EXAMPLE. 

What is the least common multiple of 3, 5, 8 and 10 ? 
5) 3 5 8 IQ 

8) 3 1 8 2 



3 14 1 then 5 X 2x3x4=: 120 .^^law^. 

Here I find 5 vnd divide two numbera^ viz, 5 and 10 ; their gtio^ 
Henta I act undei^j and bring the undivided nvmbera into the same Hue, 
I find 2 wiU divide two morcj viz. 8 and 2 ; I proceed aa bejbrej and 
then InaUtifily the diviaora 5 and 2, and the quotienta 3 and 4, whicA 
produce 120. 

What is the least number which 3, 4, 8 and 12 will measure? 

jina. 24. 

What is the least number which 7, 8, 16 and 28 will mea- 
sure? Ana. 112. 

What is the least number which 5, 6, 12 and 16 will mea- 
sure ? Ana. 240. 

APPLICATIOK. 

To reduce given fractions to others, which shall have one com- 
mon denominator. 

KvLK^'-^msruingfimnd the leaat multifiley or common denondnator^ 
divide it by each denondnatorj theae guotienta multifiiy by their reafiec^ 
dve numcratora^ theproducta vnU be numeratora to the common denxh- 
ndnator. 



6^ Reduction of FracHom* 

EXAMPLE. 

Reduce ij ^ i and \ to fractions of a common denominatbr. 

By the foregomg problem the common denominator is 1 2. 

Then i - - - 6x 1=A 

i 19 3x3=-3^ 

f 4X2=A 

i . . - 2X5=4$ 

Reduce 4, t^ t» t» ^ common denominators. Jm. ift |§, 4*, ^ 

*f» "y> TT --------- ^^6^^^ ^i^ 

"P o* "ffJ To --------- ■^TTj -jroj '573r> tj^ 



T* »> Te* TT TTU TTT> TTTP 



Problem IV. To reduce a whole number to an improper 
fraction. ^ 

Rule.*— .Jb express a whole number JractionaUyy subscribe 1 «»- 
der the gh^en number y as Szzf 16^^; but if the denominator be 
given, multiply the gtven number into the given denominator^ for 
tiie numerator to the given denominator. 

EXAMPLE. 

Reduce 7 to a fraction whose denominator shall be 4 ? 

7 x4s:28 numerator; 

subscribe 4 the given denominator. An». y • 

Reduce 5 to a fraction whose denominator shall be 19. Atis^ f^ 
Reduce 6 to a fraction whose denominator shall be 1 6. Am, ^ 
Reduce 8^to a fraction whose denominator shall be 1 8. Am. Vb^. 



Problem V. To reduce an improper fraction to a whole or 
mixed number : 

Rule.*— 'DfvMfe the numerator by the denrmdnator* 

EXAMPLE. 

Reduce f|- to a mixed number ? 

13)45 (3^ Answer. 



39 



6 
TT 



Reduce y to a proper number. Ans. 3^ 

•jHt' ssii 

V 10^ 

W 36| 
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PROBLEM VI. To reduce a mixed number to an improper 
fraction : 

KvLE,»-^Multifiiy the whole number by the denominator of the an-- 
nexed fraction^ and add in the numerator j the product wiQ be the mi- 
merator of the imfrrofier fraction^ under which place the denominator. 

example:* 

Reduce 4^ to an 4^ 

improper fraction* ■■ 

19 numerator^ 



4 denominator* 

Reduce 10|- to an improper fraction* ^;m* '■/ 

^iry ----------*-- 77 

36tV - - - Vi? 



Problem 7* To reduce a compound fraction to a simple one : 
RuLE.-»i(/u/hy^y all the numerators together /or a numerator^ 
and ail the denondnatora/br a denominator* 

EXAMPLE* 

Reduce 4 of -^ of -^ to a simple fraction^ wto* -^^ 

1x1 X 1 zz 1 numerator* 

2 X 12x 301=480 denominalpr* 

But if the numerator of any member measures the denominator of 
any member^ these numbers may be expunged^ and proceed with the 
remaining members according (o rule. 

EXAMPLE* 

Reduce ^ of ^ of ^ j^ to a »mple fraction. 

i .f f i'=l Answer. 

Here I find that 4, 6, 5, in the upper Une^ are measured by 4, 
5 and 6 m the lower line* Likewise I secj that to multiply and di" 
vide by the same numbers^ the result must be the same. 

Reduce ^ of -J- of ^^ of y of 4^ to a simple fraction. Arts. ^ 
How much is the j- of -i of -^ of -I of 20 bushels of wheat ? 

Ans. 5 bushels. 



Problem 8. From less^ or known names, to find a fraction of 
the highest name equal thereto : 

Rule. — Reduce the known w given denominations to the lowest 
name mentioned for a numerator^ and subscribe one of the highest (re^ 
duced to the same name) for a denominator* 



#6 Reduction of J^racHom, 

EXAMPLE. 

Reduce \t^9. 4d* to the fraction of a pound. 

ISa. Ad. 
12 



160 numerator, 1 



and 20 X 13rr240 denominator, J 



zzTjCy *dniwtr» 



What part of a pound is 1 7«. 6(/ ?' - - - ^ns. f 

What part of a pound is 17«. 94^? .... ||^ 

Wtat part of a shilling is 3(/ ? - . - . ». 

What part of a yard is 3 qrs. 3 n? - - - - t^ 

What part of a cwt. is 3 qrs. 141b? - . - . j 

What part of a pound is 7oz« 10 drs ? - - - .^ 

What part of a hogshead is 18 gallons ? - - - |l 

What part of a day is 4 hours 20 minutes ? - - . ^| 

Whatpartof apoundTroy is lOoz. lOdwts. lOgr? - 4^ 

Problem 9* To find the value of a fraction in known names 
equal thereto : 

RuLK^/^-^MulH/ily the numerator qf the JracHon by that number 
which unity ^ or one of the same denomination contains of the next 
tower J and divide by the denominator ^ -the quotient will be the answer 
qfthe same name you have mtdtifilied by ; proceed with the remain-^ 
der in the same manner. 

Reduce £o\ to its proper value. Ans. 1 3«* ^d. 

2 numerator. Here I mtdtifdy the numerator 2 

20«. contained in a i£« by 20, the shillings in a fiound^^^ 

— The product 40 / divide by the 
3)40 denominator^ and find 1 3 shilUngs 

and 1 remaining^ which I mtUti- 

13 4 ply by 12, the pence in a shUUngj 

1 and dividing as before^ I find 

4td, viz. 1 3*. Ad. the answer. 

Wh&t is the value of ^Oj ? - . - . Ans. \7s. 6d. 

What is the value of <£o^i ? . - - 17*. 9id. 

What is the value of ^ shilling ? ■ - - - 9(L 

What is the value of 4^ yard ? . - - 3 qrs. 3 n. 

What is the value of ^ cwt ? ... 3 qrs. 1 41b. 

How much is -^^Ib. avoirdupoise ? - - 7 oz. 10 drs. 

How much is jy^lb. Troy ? - 10 oz. 10 dwts. 10 grs. 

Whatisthe valueoff ofa ^? - - - 14«. 3^. 

What is the value of i ell English ? - - 4 qrs. 14 n. 
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Problem 10. To reduce a. fraction of a lower denomination 
to a fraction of a higher. 

KuLE.— (/^tnd that number which umty or one of the higher deno^ 
fumation contcdna of the Imuery and put 1 for a numerator ; then 
proceed aa directed in Problem 7, hy reducing the fiomfiovnd fraction 
to a simple one. 

EXAMPLE.- 

Reduce j^ of a shilling to the fraction of a pound* ' 

•j. of TTT^^ -^^^ 

It is easy to conceive, that j- of a shilling is |- of 2V ^^ ^ 
pound : Therefore, / multiply the numerators together for a mime* 
ratoTy and the denondnatora for a denondnatorm 

What part of a pound is ^fif? - - - - '^na. -^^ 
What part of a pound avoirdupoise is j- oz ? - - ^^ 

What part of a cwt. is f of a pound ? ... .^^ 

What part of a yard is -I of a nail ? - - - - tV 
What part of a pound is 3^ shillings ? - - - -jh 

What part of an ell English is 3 qrs« 2 nails ? - - 79 

Problem 1 1. To reduce a fraction of a higher denomina-* 
tion to the fraction of a lower* 

'RoLE.^^^Subacride 1 under that number nohich unity or one of the 
higher containa of the lower j for a denjondnator ; then multiply the 
numeratora for a numerator^ <md the denondnatora for a denominator 
to the required fraction. 

example. 

What part of a shilling is |- of a pound ? Jina* y , 

£. 9. 9. s. 
:7 of V=i|Oor3^ 

Here it is manifest, that |- of a pound is ■{■t)f 20 shillings, or 
\?. This is so plain that more need not be said. 

What part of a shilling is f of a pound ? - - Jna. ^ 

What part of a penny is ,4^ of a pound ? - - - 4 

What part of a pound is -^ of a cwt ? - - - |. 

What part of a shillmg is ^ of a pound ? - - - |. 

What part of a nail is -^ of an ell English ? - - - f 

Problem 12* To find what part of a greater any less nuni* 
ber is. 

Rule.— ilibA-e the leaa the numerator^ and the greater the deno-, 
tninator^ of a fraction; then redtice the fraction to ita loweat terma, 

£!xample« 
What part of 20 is 15? ^ 
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Addition of Vulgar Fractions. 

RuLE.i^-^Reduce the fractions to common denominators (see Re- 
duction, Problem 3) ; add the numerators for a numerator to the 
common denominator, 

Second^-^i it be an improfier JracHon^ divide the numerator by 
the denominator'^ and take the remainder for a numerator ; then car- 
ry the quotient, and proceed as in siniple addition* 

EXAMPLE* 

1. Add If, 2^ and | into one quantity. 

f J -T' ^^"^^^^^ \ J Jg° j mon denominator 24. 

5|^ jitnsm U an imprcperJraction.::iQi^ 

2. Add 1^ |- and -| together* ,/ina. 1|> 
3* Add ^, 44, ^ I, I, » together. 34 

4. Add I, i, ^, f and 4 together. m 

5. Bought 5 pieces linen, first contained 40^ second 27^, 
third 34^ fimrth 43tV> and fifth 39|. yards : How many yard* 
were in the five pieces? Jns. l^S-^yard: 

6. Bought 4 bales spice. No. 1 wt* 150flb. No. 2, 139flb. 
No. 3, 162flb. No* 4, 170|lb: How much was the entire 
weight ? Ans. 62 3^1b. 

Subtraction of Vulgar Fractions. 

Rule.*— Prepare the fractions as in addition, then subtract the 
numerator of the lower fraction from the numerator of the higher ; 
the remainder take as a numerator to the common denominator* 

But if the lower fraction be grater than the upper, subtract the 
numerator qfthe lower fraction from the common denomnator^ and 
to the difference add the numerator of the upfier fraction^ for a nu^ 
merator to the common denominator ; then carry on^ to the whole 
number, and proceed as in common subtraction* 

EXAMPLE* 

1* From 4|. take 2f * Remains l^ Ans. 

4f:z:44 ^^^ I find fz:-}^, and fzii|; then^ be^ 

2^ZZ:-i-y cause the numerator 12 to be subtracted is 

' ■ ■ grecder than 10, the numerator to be subtract^ 

1-ff ed from^ /subtract 12 from the common deno- 

SBS5SS minator 15, remains 3, to which I add the tt/i- 

fier numerator <i XO^zXZ^for a numerator to the common denominator^ 

viz. 4t? ^''^ carry 1 to 2=;3| which I subtract from 4, and remains 

1,VI2* Iff. 
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2. What is the difTerence of ^ and -Ji ? "^w*- -J* 

f. What is the difference of 10| and 124? .^w. l|. 

4. From a piece of cloth, containing 47^ yards, I cut 24-{-|, 
flow much remains ? ^72« 22-J^. 

5. Four bags of money contain £S00 ; in the first was «£ 1 30|, 
in the second .^'974^ in the thirdof 1 lO^V : What did the fourth 
xx>ntain? Ana. £\6\\, 

Multiplication of Vulgar Fractions. 

^vhE.'^-^Reduce mixed and whole numbers to imfirofierJractionM ; 
TnultifUy the numerators together for a nu?neratory and the denomina^ 
torafor a denominator to the firodtict. 

EXAMPLE. 

Multiply 4|- by 4. 4|. 

In this example I reduce 4y to y 4 

the imftrofier fraction y y and 4 to v 

an improper fraction, by subscrib- ^^♦nlTf Arutvoer* 

ing I under it for a denominator ; 

/ then muUifily the numerators^ 31 and 4, for a numerator^ and the 
denominators^ 7 and 1, for a denominator^ and find the improper 
fraction ^f*::^17f. 

Multiply 8t5» by 3| Jns. 528f| 

8 5f 45f 

3^ 5 . • 18| 

24 6|. 164 

8|- lo| 93| 

24 ^ 20 

60 T*T 8 

9 i H 

19f 23^ 466^ 

Note.— -Where fractions are to be multiplied, that the nume- 
rator of the one measures the denominator of the other^ these eguat 
numbers may be expunged^ and take the remaining figures for the 
^ns^ver. 

Example* 

r 

Multiply f by -|. ,f X i'=i or i Answer. 

This is so manifest it needs no explanation. 

To multiply a compound fraction by a simple one. 

Rule.— 3/tt/^]^y the numerators of all the fractions for a nttm^^ 
tatory and the denominator"^ for a denominator. 

EXAMPLE. 

Multiply a of ^ by f . i .i f '=iAy Ansfuer* 



7^ Division qf FracHoM* 

Use qf Multiplication. 

1 . What is the value of -^^ of |- of a pound ? Ana. 28. 6ai 

2. How many superficial feet are in a plank SOj- feet long, 
and 15 inches broad? Ans. %5\. 

3. What will 6-Jlb. indigo come to, at 5*. 6flf. per pound? 

Ans. £\ 14 4f, 

4. What will lOf yards silk come to, at 11 1- shillings per 
yard? Am. £s 18 llf 

5. How many squai^ yards are in a wainscot 9 feet 8 inches * 
high, and 1 5 feet 3 inches long ? Aria. 1 6 yda. 3^ feet* 

6. A floor 3-J- yards broad, and 5^ yards long, is laid with 
stones at 5-f- shillings the square yard : What did it amount to ? 

Ana. £5 1 0|. 

7. What is the value of a plank 20f feet long, and 1-J- feet 
broad, at 6^c/. the square foot ? Ana. £0 13 10^ 

8. How much would the painting of a wainscot room come to, 
of 1 6 feet square^ and 1 1 feet high, at 6id. the square yard ? 

Ana. £% 2 4^ 

9. How many cubic feet are in 100 stones, 28 inches l(Mig, 
2 1 inches broad, and 8 inches thick ? Ana. 272|« 

10. How many cubic feet are in a beam 22^ feet long, 13 
inches broad, and 8 inches thick ? Ana. 16^ 

1 1. How many tiles, 12 inches square, would lay a floor 15 J 
feet broad, and 17^ feet long ? Ana. 27144- 

12. A marble stone, 6^^ feet long, 4|^ feet broad, and 2|. feet 
thick, is sold at 5a. 6d. the cubic foot.: What is the value ? 

Ana. ^19 16 2|. 

Division of Vulgar Fractions. 

General Rule.— .i?ecft/ce vfhole and mixed numbera to intfiro^ , 
pcrJracHona ; multifily the denominator qf the diviaor into the mrniC'- 
rotor of the dividend for a numerator ; and the denominator of the 
dividend into the numerator of the diviaor for a denominator. 

EXAMPLE. 

Divide -J by f. divisor fxl- 

y n 1|. Answer. 

Here 5, the denominator, ia midtifilied into 3, the numerator of the 
dividend^::r.\S^ the numerator; and 4, the denominator qf the divi-. 
dend^ into 2, the numerator qf the diviaor y^r.^^ the denominator^ 
viz, y , an imfirGfterfraction^zz \\ Anawer. - 

When the denominatora or nvmeratora of the factors are equaly 
they may be exfiunged^ and place the remaining figures according 
to rule, for the quotient, &c. 
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EXAMPLE. 



Divide § by f. 

3 y 6 



|-:r2 Answer. 



Divide |^ by 



7 
17 



X^ 



7 



■ff 



y =2|. Answer, 



This rule might be rendered universal by reducing fractions 
either to common denominators, or numerators, when it can be 
done conveniently. 





EXAMPLE. 








Divide i by -^^ 










i=i% therefore ,T2y,X.i|,: 


=V»=if 


Answer* 


Diidde 14 


by -f . Ans, I 


Divide 24 


by| 


Ans 


, 38» 


z 
T 


i - - 4 


60 


I I 


- 


65^ 


1 


f - - i 
1 - - It 


i 


i| - 


- 


<s 


a 


1 

7 


>f - 


- 


I 


I07 


A - - >^ 


i 


24 - 


- 


^ 


X 


4 - . t 


r 


H - 


- 


II 


z 
T 


10 - - ^ 


'^ 


15 - 


- 


2 


4 


i - - 8 


9i: 


131 - 


- 


44 


10 


f - - 25 


10^ 


H - 


- 


2^ 



The Rule of Three Direct in Fractions. 

This rule is analogous to the Rule of Three Direct in whole nuTn- 
hers. For the^r*^ and third number* or fractions must be of the 
-same denomination. If they are of different denominations, one of 
them must be reduced to the denomination oftheother^ <^c. 

Rule.— •iWtt/iff/»&/ the second and third numbers together^ and dt- 
vide by the firsts the quotient will be the answer. 

Otherwise, 
Multiply the denominator oftheJir%ty into the numerators of the «e- 
cond and third numbers for a numerator ; and the numerator of the 
Jirstj into the denominators of the second and third numbers, for a 
denominator of the fourth number required ; if the fourth be an 
improper fraction, reduce it to a mixed number, or known names. 

example. 

1 . What cost i^lb. avoirdupois, if ^ oz. cost 10^^ cents ? 

4ofi=74^=:^lb. 

then as ,yb. : V cts. :: -^^ to gl.OS Answer. 
Due attention being paid to the proportion, much work may 
be saved; the above proportion 1, 2, 14, multiplied, equals 28,. 
the denominator of the first: therefore, we expunge them. 

Thus: ;yv^ : ^\* :: -^^^ and the answer is found by multiplying 
5 and 21, &c. 

2. If I yard cost cf^xi wl^at will * yards cost ? Ans. <£ 10 



7% ' The Rule qf Three Direct in Fractiom* 

3. What wiU ^Ib. cost, if j*. buy |lb? Jna. £o 4 0^ 

4. If 19^ lb. cost £-f^ how many lb. for |. shillUigs ? fib. 

5. If j-lb. tea cost 42 cents, what cost -|^lb ? $1.05 
6* If lib. tea cost 5^ shillings, what cost {-lb T c£0 4 7j> 
r. If I yard cost 9*. 4^. what cost | yard ? ^0 16 8 
NoT£.-^If tlie first number be an integer, the answer may be 

found by multiplying the price by the numerator^ and dividing by the 
denominator. 

EXAMPLE. 

8. If one ton of tallow cost £^Sy what cost ^ ton ? 

.£35 
3 



4) 105 



<£26 5 Answer^ 



9. If 40 yards of linen cost S30.20, how much must be paid 
for 6^^ yards? Am. jS4«90^ 

10. If .f 02. avoirdupois cost 10|.d. what cost -f^Xh ? c£o 8 9 

1 1. What will li cwt. pepper come to, 4f 15^1b« cost 12|. shil- 
lings? JnB. £e 16 a^. 

12. Whiit will ^ i and f less -ylb. come to, if 7, i and 4. less 
ilb. cost i, j, J less If^ crowns at 110 cents? Ana. J50.20xV#r 



iXercise. 

1. What part of 3flf. is f of 2rf ? An^. 4. 

2. By how much must I multiply 1 3|-, that the product may 
be 49y ? Am. 3 j., 

3. A father dying left his son a fortune, -^ of which he ran 
out in 6 months, \ of the remainder held him 12 months longePy 
at which time he had only <£348 left : What sum did the father 
bequeath him .^ Am. £\2^^ 18 54. 

4. A has half of a ship, of which he sells to B j-, and B 
sells to C ^ his share : What share has each in the ship ? 

Am. A tVi B tt> C 1^. 
5* A merchant buys 37;J piecei^ of cloth, at £l^\ per piece ; 
pays in ready money r£'235|^ ; the rest he is to pay in wool, at 74 
shillings per stonu : How many stone of wool must he deliver r 

Am. 1700|^. 

6. Two pieces of cloth contedned both together 79|- yajrds : 
How many yards were in each piece, if f of the one were as long 
as ^ of the other ? Am. 37tV ^^ 42^1- yards. 

7. A younger brother received ,£2200, which was just -f^ of 
his elder brother's fortune, and 3| times the elder brother's mo-, 
ney was \ as much again as the father was worth : What was 
that? ^TM. cfllOOO. 



B. How nlony stones 1^ feet long, f foot broad, and \ foot thick* 
are equal ta 50 stones Sj. feet long, 2^ feet broad, and \\ feet 
thick? i^Tw. srif. 

9. A meiths^t hath |^ of a ship, and sell^ \ of his interest 
therein for £250 : What is the value of the ship atthat rate ? 

'Jim. ,£1333 6 8. 

10. Hofw much will 2t)ags of wool come to^ No. 1, weight 94i^ 
stone ; No. 2, wt. 305|- stone, at 10^. 6|(/; per stone--^ut 4-| stone 
of No. 2 are woith but $J stone of No. 1 ? Jkia. £\^7 10 4^. 

1 1. A &ther divided |4 of his estate to one of his sons, -f} of 
the residue to anothibr, and the surplus to his relict for life : The 
childi^ns" legacies were" found* to be '£%57 3 . 4 different : What 
money did h^ leavfc the widow the use of? Ana. £s%^ 2 7|^. 

1 2. If ^ of f of ^ of a ship be worth ^ of ^ of -fj- of the cargo, 
valued at i^l200p, what did both ship and cai^ stand the owners 
in? Ana. of 15223 8 lO^fl- 

1 3. A man dying gave his eldest son |- of |- of his estate ; to 
his second -fof -^z when they counted, one had «£'40 more than 
the other; the remainder was. given to the widow and younger 
children ^ How much had each ? 

Ana. fir at aon <£l00, aecond c£60, widow £4f40» 



'Decimal Fractions. 



. Decimals are a kind oifractuma that vary iii the- skme propor- 
tion, and are managed by the same methods of operation, as 
whole numbera are. 

For this purpose, proper /rmrfiow* are supposed to be reducible 
to others, whose denomiTiatora shall be 10, 100, 1000, &c. viz. 
taiity with aome number of cyphers imnexed, anawering to the num^ 
her of placea in the numerator. Therefore fractions,, with such 
denominators, are called Decimals, because their denomiimtors con- 
aiat of even tens .-—such are -j^^ ift^, toVo^ ^» 

As the denominators 6i Decimal Fractions' wre lO, 100, lOOO, 
&c. they need not be expressed, because the numerator may be 
madeto express the value of the fraction, bvplacing a point brfore 
it, to distinguish it from a whole nurhber. "Thus, ^^'may be Writ- 
ten .5 ; -^^^^,=.75 ; 44^=.S25. 

We may c(Hisider unity as a fixed pc^nt, from whence whole 
numbers infinitely increase ; and decimals infinitely decrease to- 
wards 0, as in the following Table : 
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i § 

567 2345 678 

V ' • * V ' 

Whole Munbera. Decimals, 

From this Table it is manifest that, as whole numbers increase 
in a ten-fold proportion from unit's place^ so, likewise, decimals de^- 
crease in a ten-fold proportion^ according to their distance from 
unity. 

A cypher^ or cyphers^ placed at the right hand of a decimal, al- 
ter not its value, because the significant figure occupies the same 
place from unity ; therefore .5; .50; .500 are all of the same 
vahie, viz. t^. 

But a cypher placed to the ^ft hand qf a decimal alters the value, 
and decreases the decimal in a ten-fold proportion^ according to 
the distance of the significant figure from unity. 

Thus> .5 is equal to -f^ properly -^j^* 
•05 := t-Jtst ^ tVct* 

.005 = ttAhf = . t^xSAt- 
By which appears the contrary effects of cyphers on whole num- 
bers and decimals. 



Reduction of Decimals. 

CASE I. 

To reduce a Vulgar Fraction to its equivalent decimal : 

Rule.— -i^nnex a cypher to the numerator, and divide by the de- 
nominator, the quotient will be the decimal equal thereto, 

EXAMPLE. 

1 . Reduce f to a decimal. 

5) 40 (.Szito f Answer. 
40 

But if a remainder occurs, add cyphers, and continue the opera" 
tion to as many places as are requisite. 
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EXAMPLE. 

2. Reduce 77- to a decimal. 

27) 100 (.03703 Answer. 
81 



190 
189 



100 ^ 

81 

19 

Fractions whose quotient figures recur, are called Circulating 
Decimals, as in the above example ; but these shall be treated of 
in their proper place.*— Fire or six decimal places are sufficient to 
express the value of any name. 

3. Reduce -j to its equivalent decimal. jina. .33333 

i\t0 2i decimal. ------ .73333 

44 to a decimal. ------ .86666 

1^ to a decimal. ------ .27272 

47 to a decimal. .78571 

■jIy ^ ^ decimal. .03906 

^ to a decimal. ---*-- .0156^ 

CASE II. 

To reduce divers denominations to decimals.: 

Rule.— *^£?</ a cypher or cyphers, as before, to the lowest name, 
Qnd divide by thai number which makes one of the higher name gi^ 
veil J the quotient will be the decimal required, 

EXAMPLE. 

10. Reduce 8 pence to the decimal of a pound cun-ency. 

Here I divide 8d. by 240, the 240) 800 (.03333 Answer, 

pence in a pound, by prefixing cy- 720 

phers, and find the decimal .03, 

the answer required. Observe, 800 

that when the same remainder, or 7 20 

remainders, recur in division, you 

may drop the performance, and 80 

continue the quotient to as many ■ , 

places as are requisite, 

1 1 • Reduce 1 U. to the decimal of a pound. Ans, .55 

12. Reduce 8«. to the decimal of a pound. .4 

1 3. Reduce 1 5«. to the decimal of a pound. .75 

14. Reduce M. to the decimal of a shilling. .6666 

15. Reduce 5 ounces to the decimal of a lb. Troy. .4 1 66 

1 6. Reduce 61b. to the decimal of a cwt. .05357 1 4 
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Note,— When the number-to h^ reduced consists of divers 
names, annex a cypher to the lowest^ and divide by: that number 
which makes one of the next higher, for a decimal of that name, 
to which add the next higher name, and proceed as before, divid- 
ing by that number which makes one of -the next higher* 

EXAMPLE. 

' 1 7, Reduce IS^. 6(/. to the decimal of a pound. 

Here I annex a cyplier to tke 6d.zz60, 12) 60 

and divide hr/ 1 2, the pence in a shilling, 

and find the decimal ,5zzQd. to which I 20) 13 .5 

add 132113.5*. and divide by 20, the 

shillings in a pound, and find the decimal £0 .675 Answer. 

.675£z2l3s. 6d. osssssb 

"'J 8. Reduce 3 qrs. 2 n. to the decimal of a yard* *^, .srs 
\ 1 &. Reduce 1 7s. 6d, to the decimal of a pound* .875 

20. Reduce I7s. 4|c/. to the decimal. of a.poui^d.. .86875 
2 1* Reduce 1 hogshead^ 2 1 gallons, 4 pinjts,.to ^e decimal of a 
ton.^ ./fw**3353ir 

siii. Reduce 3 qrs. 2 lib. to the decimal of a cwt* *9375 
23* %^uce 9^. to the decimal of a shilU^g.. *8 125 

24* Reduce 9|f/* to the decimal of a pQUDtft .040625 

CASE m. 

Tb find:' the value of a decimal in known parts-* 
HvLE.'-^Multipfy the decinml by that number which ofie qf the 
higher contains of the less, and from the product point off as ma^y 
places to the right Hand as there are in the given decimal'; the figures 
on the l^ will be the number qf the less denomination/and those on 
the right the decimal thereqf, qf which find the value as^ before, 

EXAMPLE. 

25. Find the yalue of ^0 .675* 

Here'IihUkiply ei 5 by 10,'the shillings .675 *^' ^ 

in a'pbvntlr,-d7dd^find 13500, /r<w» which 1 20 ^ 

point off three places ZZ the number- if the * ' " •^'^ 

given decimal, and there remains 1 3, which - 1 3 .50(^ ' '^ 

J call shi^^gs ; 1 then multiply the decimal 12 ♦' 

by 12, iStc. ' ' - 

6 .000 Answer} 



26.^ What is the value of c£o.75 ? - - Aiu. 1 Ss. 

27. What is the value of .666* ? - - Srf. 

28. What is the value of .0333^? - 8rf. 

29. What is the value of .875 yard ? - 3 qrs. 3 n. 

30. What is the value of .335317 ton ? 1 hhd. 21 g. 4 p. 
Note*— When any number oi nines occur in a decimal, they 

inay be expunged, taking care to make the next figure to the left 
hand one more. — . - ' 



-«. 
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Addition and Subtraction of Terminate Decimals. 

RuLE^— P/lflCtf thc^ TuembeFs^ whether pure or Tmxed^ underneath 
each other ^ accordit^to' their local vaiue^ viz. tmits tmder tmits^ tens 
under ten»^ tenths under tenths^ Spc. 90 that the decimal fioifas be in a 
ficfp^nduukar rcwi thtn add or subtract as in mnpk numbers. 



hhds. 




yards. 


miles. 


Add 45.64 




3.t)05 


.07 


2.3 




4.2 


.0+ 


0.4794 




5.1784 


.005 


74.006 




1.6 


.004 


3.104 




8.«4735 


.081 


125.5294 






Yards. 


Feet. 


MUes. 


Leagues. 


From 45.04 


8.01 


1000. 


99.548 


Take 2.456 


2.22 


1.484 


9.5693 


Rem. 42.5S4 







Mttltiplication of Terminate Decimals. 

HvhK.^'^Multiftly as if they were whole numbers^ (whether they 
be pure or mixed) poiru off from the product^ as many decimal pla- 
ces as there are in the multiplicand andrntUHpUer counted together^ SfC. 

Multiply 6.42 764.5 837.456 

by 8.05 ' 2.76 2.7.5 

It hjfteh happens in multiplying decimals by decimals^ there will not 
be as many places in the product as are-in the factors ; in which cascj 
supply the defect byprefipdng cyphers. 

Multiply .2365 .0074 .857 .0005 

.2456 ' .0007 .007 .0048 



.05808440 



To fMiltiJily by 10, 100, 1000, Sec. I'emove the decimal point 
as. many places to the right hand, as the multiplier contains cy- 
phers* . ^JV.'-it . 
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EXAMPLE. 

Multiply .354 by 10, 100, 1000, &c. 

.354 X 10=3.54 
.354X100=35.4 
.354X1000=354. 
because .354x10=3.540, &c. 

To multiply terminate decimals, so that the pix>duct shall con-- 
sist of a determinate number of decimal places. 

Rule. — Invert the order of the multiplier and let the product 
of each figure be carried the contrary way ; that is, to the right 
hand. In multiplying, omit those figures that stand to the right 
of the number of decimal places you choose to preserve, increas- 
ing the last figure by the carriage that would arise from the figures 
omitted ; carrying one fix)m 5 to 15, two fix>m 1 5 to 25, three from 
25 to 35, &c. the sum will be a product almost exact. 

example. 

Let 34.79384 be multiplied by 26.476, so as to preserve 4 de- 
cimal places. 

34.79384 34.79384 

inverted , 67462 26476 



6958768 
2087630 . 
139175 . . 
24356 . . 
2088 . . 
■ < 

921.2017 



2087 


6304 


24355 


688 


139175 


36 


2087630 


4 


6958768 




921.2017 0784 



Multiply 3.141592 by 52.7438, and preserve but 4 decimal 
places. ^ Am. 165.6995. 

Multiply 384.672158 by 36.8345, and preserve but 4 decimal 
Iplaces. . Ana. 14169.2065. 



Division of Terminate Decimals. 

Division of Decimals is performed with the same ease, and in 
the same manner as whole numbers are. 

General Rule. — Make the number of decimal places in the 
divisor and dividend alike, by annexing cyphers to which ever has 
the fewest number, (this by no means lengthens the work) the quo- 
tient thus far will Idc a pure whole number. Add cyphers to the 
remainder, if any, and continue the division ? the quotient then 
arising will be a decimal, which must consist of as many places as 
tliere were cyphers added. 



." • 
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EXAMPLE. 

Divide 2.580219 by 5.73. 

5.730000) 2.580219,0 (.4503 
22920000 

Here, after filling the divisor 

equal to the decimal places of the 2882190.0 

dividend, I find it will not be ^ 28650000 

contained tJierein ; therefore, I 

annex a cypher, and the quotient 1 7 1 90000 

results a decimal, 1 7 1 90000 



Otherwise, 
If the dividend contains more decimal places than the divisor, 
count off from the decimal point in the dividend, as many places 
as there are in the divisor, (by placing a point under the figure 
retained ; this call your dividend, the result of which will be a 
whole number ; then bring down the figures cut off for the de- 
cimal part. 

EXAMPLE. 

Divide 7.25406 by .957. 

*957) 7.25406 (7.58 Anaiver. 
6699 



5550 
4785 



765« 
7656 

But if the divisor be not contained in the dividend, extend to 
the other figures ; the quotient thence arising will be a decimal. 

EXAMPLE. 

Divide .0725406 by .957. 

.957) .0725406 (0.0758 

Here I take the three first Jigures, 6699 

riz . .07 2 for my dividend ; hut I find 

.957 is not contained therein ; there- 5550 

fore, I remove the point under 5, viz. 47 85 

.0725 (after putting in unit's place) 

and find it stiU too little, then I put a 7656 

cypher in the first place of decifnals, 7656 

and remove the point under 4f, viz, ii 
07254, and find it contained 7 times, 

4. Divide .30438 by .534 Ans, .57 

5. 24.3 by 81 .3 

6. 649.016928 bv 754.32 - r - .8604 



1 



to 



IHvmon ••of'' TtrndntUc 



r. Divide 295.75 by 8.45 
3. .4368 by .0078 

9. .0007875 by .525 

10. 374.86 by 48.25 



. - - - - jin$. 



35. 
56. 
.0015 
7.769 1 4- 



When the divisor does not measure the dividend, it is suffi- 
cient to keep 5 or 6 decimal places. 

To divide by 10, 100, 1000, &c. remove the decimal point in 
the dividend so many places to the left, as the divisor contains cy- 
phers, and the division is performed. 



10^ 

100 j 

1000 I 

lOOOO ^ 

100000 

1000000 



7485 



748.5 
74.85 
7.475 
.7485 
.07485 
.007485 



Division of decimals may be contracted a little, as ftfllbws : 
Rule.— Let each remainder be a new dividend, and' for each 
new dividend, point off one fi^re from the right hand of the di- 
visor, observing at each multiplication to carry 'the ^incfease of 
the figures cutoff as in multiplication, 8cc. the -quotient will then 
be pretty nearly exact. 

384.672158) 14169.206623851 (36.8345 
1154016474 



262904188 . 
230803295 . 

32100893 . . 
,30773772 . . 

I32712I . . 
115401*6 .. 



173105 .. 
153869 • . 



19236 

19233 . . 



Divide 87.076326 by 9.365407. Ana. 9.297655. 

Let both then examfilee be wrought by the wual method. 
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The Rule of Three Direct ^in Decimals. 

The Ride of Three in DecimaU^ ia governed Iry the same firinci" 
fdesy 08 the Rule of. Three Direct in whole numbers : therefore, re- 
duce the fractional parts to decimals of the highest name men- 
tioned. Multiply and divide, as directed in multiplication and 
division of decimals. 

1. Suppose 4|. yards of linen be sold for 6«. 3(/. what is the 
price of 484 yards ? 

First No. 4|iz:4.75 yards. 
Sec*d 68. 3d.zz£0.3\25 
Third 48^=48.5 yds. 

yd8. £ yds. 

then as 4.75 : .3125 :: 48.5 : to .£3.1907. 

or cf 3 3 9^. 

2. If2|lb.teacost<£2 5«. what cost 1 4|lb ? An8.£\3 5 6. 

3. If lib. sugar cost 11:|^. what cost 4 hhds. each weighing 
neat 4 cwt. 2 qrs. 1 4lb. at that rate ? Ans. c£ 10 1 8 10. 

4. Bought 4 chests of tea, each weighing neat 2 cwt. 3 qrs. 
141b. for «£906 10« : what did it cost per lb ? Jna. 14#. 0^. 

5« If 46 j- hogsheads wof wine cost c£875 13«. 4id. what cost 
1 hogshead? . Ans. £l8 17 U.+ 

6. Bought sugar at £2 78. %d. per cwt : How must I sell it to 
gain 5 per cent ? ' Am. £2 10 6|..-f 

7. Bought 4 tons 20 14. gallons of Florence oil for £24:0 16«. 
6dm ; by misfoitune lost 24^ gallons : How must the remainder 
be sold to sustain no loss ? Am. 4«. 0|^fl?.+ 



Circulating Decimals. 

Note. — ^The Circulating Decimals may be taught or omitted, 
as the teacher may think proper. 

Those decimals which are produced from vulgar fractions, 
whose denominators measure their numerators, ai*e called Finite, 
or Terminate Decimals, because they consist of a finite number 
of places. 

Those decimals (which are produced from vulgar fractions 
whose denominators do not measure their numerators) in which 
a figure is repeated continually, or in which the same figures 
circulate continually, are called Circulating Decimals, because 
they consist of an infinite number of places. 

If one figure only repeats, it is called a Single Repetend, 
as .3333. 
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• If other figures arise before the fig;ures that circulate} then the 
decimal is called a Mixed Single Repetend, as .OSSSS. 

Such figures as circulate alternately, or every third, fourth, &c* 
are called Compound Repetends, as .123123123, or .156156, &c. 
or .454545. 

And if other figures arise before those that circulate, then the de« 
cimal is called a Mixed Compound Repetend, 83 .73514514, &c. 

As in multiplying and dividing by these in perfect decimals, it 
frequently requires, that the decimaJ be extended to a great num- 
ber of places, to prevent a considerable error resulting fix)m their 
imperfection : to remedy this, and make the result perfect with 
less trouble, it will be necessary to consider their generation. 

Now, as 9 is contained in 1 once and one rem^s, unity with cy- 
phers annexed, being divided by 9, ad if^trdtutrif the quotient will 
be . i :=L^ ; and since . i is a decimal equal to •§, • 2 will equal f, 
.3=^, .4=^ •5=f, .6=1, .7=J, .8=^ .9=f=l. 

ThereflSre, every single repetend is equal to a vulgar fraction, 
whose numerator is the repeating figure, and denominator 9, &c. 
and every compound repetend to a fraction, whose numerator is 
the repeating figure, and an equal number of nines tlie denomi- 
nator. 

To find a vulgar fraction equal to a mixed circulate, we must 
consider the decimal as divisible into its finite and circulating 
parts : Thus, 16 is divisible into the finite decimal • 1, and the re- 
petend 6; therefore .1 is equal to ^^ and 6=4, provided the 
circulation began after unit's place ; but as it began after the 
place of tenth parts, it is | of one of the proceeding place, viz. 
J of -^n^*^; so the mixed circulate .16=T2^-f^=ito the vulgar 
fraction 4^=:^. 

Again, the mixed compound repetend .4623 may be divided 
into -^^ and ^ of ,4^=^^ ; therefore the decimal .4623 is 
equal to A^^zr+^f^ = S^- 

To avoid the trouble of writing down unnecessary figures, cir- ^ 
culating numbers may be distinguished by putting a point over 
the repeating figures. 

The compound repetend . 123 123 123, &c. may be wiitten .183 
The single repetend - - .333333, &c. - - - . ,3 

^ The mixed single rep. .083333, &c 083 

^^. The mixed comp. rep. .73514514, &c. - - - .73514 



Reduction of Circulating Decimals. 

Proposition I. To reduce a mixed circtdate to a vulgar 
fraction. 

Rule.— .From the given mixed circulate deduct the finite 
pait for a numerator, and the denominator of the repetend, with 



Addidon and Subtraetum of CHrculaHng^ Decimals* 85 

as many cyphers annexed as there are places in the finite part 
of the decinialy is the denominator. 

EXAMPLE. 

I . Reduce .57 to its equivalent vulgar fraction. 

.57 

5 finite part. 

a vulgar fractionzi.67. But if 57 was a 
whole number, and 7 the repetend, the work would stand 
thus: 57.7 

57 



\ft? an improper fraction, equal 57.7777, 



QO 



2. Reduce .327 to a vulgar fraction. - - - jina. f|^ 

3. Reduce .546 to a vulgar fraction. .... i^H 
4* Reduce 3.642 to its equivalent vulgar fraction. ^^^ 
5* Reduce 4275.84 to a vulgar fraction. ... ^^^^^ 
Similar repetends, which begin at the same place, are said to 

be conterminious. 

Similar repetendij^ may take the form of compound repetends^ 
or compound or mixed circulates, without altering the value^ 

DiasimUar* 



•54 

• • 

• 47 S 

.324 

•sS, 

• I 



Made dndlar. 

•777777 
.5*45454 

•475475 

• 3242424' 
.S*9S0S9 

• IIIIX X 
.3*777777 



Make the JhUowmg nmUar. 

Ana. 



• I 

• 32 

•• 

4.27 
2^3 7 5 

• 043 

• 7 



Addition and Subtraction of Circtdating Decimals^ 

To add single mixed repetends. 

Rule.*— Make the repetends similar, then add up the right hand 
column, adding to the amount one lor every nine contained there- 
in-— proceed with the rest of the work as in simple addition. 

^ EXAMPLE. 

Add 2.3 made similar 2.33 j Bum of the right hand co- 

0.3 i .... 0.344 lumn is 30, to which I add 
0.437 - - - - 0.43r 
44.4 .... 44.444 
2.8 .... 2.888 
54 .... 5.444 



one fir every 9 contained 
therein^ viz. 3ir33, set down 
3 and carry 3, Sfc. 



55.895 



84 ^fidHfiUcadm of Circulating Decimals^ . 

To add compound or mixed compound repetends. 

Rule. — Make the repetends similar and conterminious ; find 
what amount will arite in the column where all the repetends be- 
gin, from which cany to the right hand column as many units as 
it contains tens ; then proceed as in simple addition. 

EXAMPLE. 

Add 2.54 made similar 2.^545454' 

.0634 063463 

.26 - - - - .262626 
•7 - - - - ,777777 
.45 - - - - .454545 



4.103868 



In the addition of this example, I find the column where all the 
qirculates begin amounts to 30; therefijre I cany three to the 
&st column, and proceed as in common addition : put the circu- 
iiSlng jpoint or dash over the first and last figures of the circle at 
the top. 

Note. — The number of places in the similar numbers must 
be a multiple of the number in each circle. 

Thus, the first decimal circulates in 2 places, the second in S, 
the third in 2, the fourth in 1, the fifth in 2. 

Therefore, 3) 2, 3, 2, 1, 2 



2) 2, 1, 2, 1, 2 



1, 1, 1, I, 1, 1, and 3x2=6 places to be pre- 
served in the foregoing example. 

In Subtractiorij make the numbers similar and conterminious, 
as before ; then, if the first figure to be subtracted be greater than 
the upper figure, borrow from 9 instead of 10, and proceed as in 
common subtraction. 

EXAMPLE. 

From 4.3' 45. 6 28' .84 .78' 

Take 2.6' 3.45r '456' .257 



Rem. 1.6 



Multiplication of Circulating Decimals. 

A compendious method ofmultiplying by any number of nines. 

Rule 1. — Write after the multiplicand as many cyphers as 
there are nines in the multiplier, and from this number subtract 
the multiplicand, the remainder will be the product. 
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EXAMPLE. 



Multiply 854 by 999. 

854000 
854 



853146 pMduct.' 
Because, a cypher added to the mukiplicaod would be the same 
as if multiplied by 10, thus 45 x 10=450 
finom which subtract 45 x 1 = 45 



the remainder is the product of 45 x 9r:405 

PROPOsiTipN. To multiply a finite decimal by a single rep. 

Rule 2,— Put a cypher in unit's place, and divide the product of 
the repetend by 9, the last figure of the quotient will be a repe- 
tend, and the quotient will be the true product of that,repetend; 
proceed with the remaining figures as in common multiplication. 

EXAMPLE. 

Multiply 55.324 

by .342 



9) 1106480 



1 22942 true product of the repetend 2 
221296 
165972 



18.933102 



Multiply 6.45 by .73* - - • Jm. 4.73 

.638 .47 .30482 

It may happen that the circulate may have many more figures 
than the finite fraction ; therefore, to multiply a circulate by a 
finite decimal : 

Rule 3. — ^Multiply as in simple numbei-s, adding as many 
units to the product of the circulate as the product contains nine ; 
then continue the repetends to unit's place in each line, proceed 
as taught in addition. 

EXAMPLE. 

Multiply 374.643 



by A56 



^ f 

2247866 
1873216,6 
1498573,33 .^ 

170.837359 



4 



S6 Miltt/i&cation of Ctrcvlating Dedmali. 

Multiply 8.47 by .68 jinM. 5.7648. 

476.05 .08 38.084*. 

The multiplication of single repetends by single repetends is 
governed by the same rule. 

Multiply .16 by .3 - ^na. .05 

r.684 .45 ,350069. 

To multiply a compound repetend by a finite decimal. 
Rule 4.— ^e what must be carried from the leading figure 
of the repetend, and add it to the product of unit's place, so pro- 
ceed through all the places ; then fill each line as before with 
the drculate to unit's place. 

Multiply 52*436 
l^ .54 

209744 
26218i'2 



28.31556 



To multiply a terminate decimal by a compound repetend. 

Rule 5.*-^Under the product as found by simple multiplication, 
write the said product towards the right hand, so that there 
may be as many places left clear towards the left, as there are 
{daces in the circulate ; repeat this as often as needful, the sum 
will be the true amount, Sec. 



EXAMPLE. 



Multiply 75.43 
by .^75' 



37715 
52801 

565725 first amount by common multiplication. 
5657 
^6 



57.1438 true amount. 



Note.— i?«/er to the first section of division of circulating deci- 
.lis, for an illustration of this nde^pa%e 88* 

Multiply 647.543 by .'456' - - - - ,//;«. 295.575182. 
j^ S.842 .'4325' 1.6618311. 

the' To multiply a finite decimal by a mixed compound repetend. 
the Rule 6.^Find the amount as in the last case for the circulate, 
n multiply for the finite part. . 
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EXAMPLE. 

Multiply 4.642 
by .473 



1393€ 
32494 

338866 

3388 

33 



342288 amount of inimite part. 
18568 



2.199088 true amount. 

^^^^^^^^^^ « 

Otherwise, subtract the finite from the inimite part, find the 
amount by common multiplication ; then proceed as directed in 
rule 5. 

EXAMPLE. 

I. 
4.642 
4.73' less 4 the finite part:= .469 new multiplier. 



41778 
27852 
18568 

2177098 

21770 

217 

2 



2.199088 as before. 

Multiply 35.27 by .6^543'. . - - . jfns. 2.3079078. 
7.52S 25.^54' 192.17844. 

To multiply a compound repetend by a compound repetend. 

Rule 7.--^ubtract the finite from the infinite part of the mul- 
tipliet^— fill each line to unit's place with the repeating figures of 
each ; add, and proceed as directed by rule 5. 

Otherwise, 

Find the product of the infinite part as per rule 6-^filling each 
line with the circulating figures ; then multiply by the finite' 
part, filling its product with the circle to unit's place. 



€ * 



88 



Druimn of Ciradating Decinuda^ 



Multiply 3.^432' by 2/548' 
By rule first. 
3/432" 
2/548'— 2=2/546 



20^594' 

137297 

iri62'16 

6^864'864 

8738973 

, 8738 

8 



8.747721 amt. 



Ans^ 8.447721^ 
By rule second. 
3/432' 
2/548' 



27^459' 

137297 

17M62'16 

1880974 

1880 

1 



1882856 amt. infinite part. 
6^864'864 amt. finite part. 

S,74i772 1 product as before* 



Multiply 4.375 by 2.^86'. jim. 12.55266. 

Multiply 4.M42857' by 2.^428571'. 10.061224489795. 

TTie last may be firoved by vulgdr JractumB 4|x 2^= 1^:^V 



Division of Circulating Decimals. 

CASE I. 

A concise method of dividing by 9, 99, 999, &c. 

Rule.— Separate the dividend into periods of as many places 
as there are nines in the divisor, if there be odd figures supply 
the defect by annexing cyphers. 

Then under the left hand figure of the second period, place 
the left hand figure of the first, and continue the figures of the 
dividend to the right ; thus proceed as often as necessary, the ' 
sum will be the quotient required. 

Lastly.-— Count the number of decimal places in the dividend, 
with the number of nines in the divisor, for the number of deci- 
mal places to be pointed off in the quotient. 



EXAMPLE. 

Divide 34.86 by 999. 

34.8,600,000, 
348 600 
348 



Ana. .03^89'. 



.03H89'^4^8^9^4,8 



£LiTcxi»ATi«>Nr • Be«au$e 9 k contsdned i^, lOooce, and one 
temrimy viz. -J-^unity-with cyphers aonex«4 and divided by 9, 
willgive the quotient .1111 ad vnfirdtum^ 

for l-r9zr.l+f of .lzi.0l+| 6f •(yi=.0.01+^ of .OOlzi.0001 
Otherwise, I -r 9 ^:;.l 
+|of4 =.01 
4-1 of .01 =5.001 

+; pf •ooin.oooi 

.1111 &c 

Again, 1 divided by 99 wfll give the quotient .010101 ad 
infitdtuM^ 
for l-r99=:.0l4^ rfOia:.OOI)l+^of .0001:r:.000001, &c. 
Qltenyise, l-r99=:.01 
+i5Vof-01 =.0001 
4-7^of.0Q01 :^.000001 

«dldl01, &c. adinfimiunu 

Tkm fi»990 ^ the ,firegwig ei^mdatmh ^(v A^nw onki to 9fpa» 
rate the dividend into fierioda qfa» many places as the fUvUor cqi»- 

CASE «• 
To divide ^ ciro^ila^iii^ d^cimsd W a tenaioate mwihi^f » 
Rule. — ^Divide as in common mvision, taking care to bring 

down the recurring figures in due course, till a sufficient number 

of places are had, or the quotient begins to recur. 

EXAMPLE'. 

Divide 64.^364' by .952 

♦952) 64.'^364' (67.609026 
5ri2f 

7244 
6664 

5803 
5712 

9164 \ 

8568 

2516 
1904 

6124 
5712 

412 remaoidsK. 



• 



90 DrviuoH of drcvkHng DcdmaU 

Divide .64' by .8 ..-•••- ^. wto. .305' 
Divide /654' bf .7 .....--- .^35220' 

CASE in. 

To divide by a single or mixed repetend. 
RuLB^p^Multiply the Divisor and quotient separately by 9, 
then divide as before taught* 

EXAMPLE. 

Divide .5 by .3' 

.3' .5 

9 9 

13.0 ) 4.5 {X.S^Jnmer^ 

Diidde .5 by 1.6' Ana. .3 

Divide .6' by 4.3' .M53S46' 

Divide .^27' by. 8' 306^81' 

CASE IV. 

To divide a terminate number by a compound or mixed com- 
pound repetend. 

RuLE.«^Multiply the terminate by as many nines as the cii^ 
culate contains places ; subtract the finite from the infinite party 
if the divisor be mixed, and proceed as in common division* 

EXAMPLE. 

Divide .7S by 7.^27' 

7.^27' .7500 
7 75 

7.20) ,7425 (.103125 Aruwer. 
720 

2250 
2160 

900 
720 

1800 
1440 

3600 
3600 

PROor— i7S=J and 7.^r^r^ and J-5-7/r=:^=.103l25 

Divide 4. by .M 42857' Am. 28. 

4 by 2.^42857' 1.86' 
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CASE V. 

To divided a compound fepetend by a com{K>tind repetend. 
Rule.— -Make die repetends similar and conterminious, add 
cyphers^ and proceed as in common division. 



EXAMPLE 



• 



Divide .^7' by .714285' ) ^72727' ( .3^81' 

n428.5r by ^4.2857 r - . , . jhm. 333.3' 

CASE Vl. 

To divide a mixed compound repetend by a mixed compound 
repetend* 

HuLE.— Subtract the finite from the infinite parts, and i»oceed 
as in common division. 

Divide 8.'571428' by 2/142857' .... Am. 4. 

2.M 42857' by 8.^571428' 25 

24.3^306' 11.M98' 2.^172' 

2.^428571' 4.M 52857'. ..... .5862 

•571428 2.n42857'* .... .26 



Sixitiimtticdl J^ag^ine^ dc, 

PART ni. 



• • 



Praeiioe, 

* • * 

PRACtiCE is a ecimfiendioua method of wrkin^ the Ri^ df il&re^^ 
where one is given fir the first number^ and divers denomihdticfns 
Jbr the second and third. 

Practice will be Ibund very sinkftkto itke person who under- 
stihdft x^omfiotmd multifiUcation and dMsion. Til6 only difficulty 
that teay occur m, how 4o seftalriate the price $r igmtntf9y into the se^ 
veraljkirts reared. An AtteQtiste. ^rusal ef the Mowing tadie 
will remove that difficulty. 



Aliquot parts of £i, 

10 is i 

6 8 
5 
4 

3 4 
2 6 
2 

1 8 
1 

6 

8 

4 

3 

2 



PRACTICE TABLE. 



Aliquot porta of la. 
d. 



I 

I 

X 

T 

t 

I 

I 
TTT 

I 
TT 

z 

■arDT 

z 

I 

TV 

z 

z 



6 is 
4 
3 
2 

I 



z 
T 

I 

T 

z 

z 

z 
1 



Aliquot parts <^ 1 cw^ 

2 qrs. is \ 
1 



141b. 
16 

8 

7 



IS 



z 

z 

T 

z 

T 
I 

TT 

z 

Ty 



Aliquot paru tf 1-2 cvr. 
^ or 28 lb. is i 



14 

7 
8 
4 
2 



z 

X 

T 

I 



TT 

z 



Aliquot porta of 1-4 cwf . 

14 lb. is, 7 
7 
4 



3i 



z 
T 
z 
T 

z 

I 
TT 



7%<? teacher may direct the stttdent how to firm tables of aliquot 
fiartsy from the aliquot parts qf a £y in the same manner qf the 
less parts qf a cwt. 

Beside the parts expressed in the Table, aliquant parts may of- 
ten occur ; in which case the uneven quantities must be found in 
parts of the erven* This will facilitate the performance in almost 
every case^ because, the less the divisor isy the greater will be the 
expedition and certainty • 



PraeHce* 

CASE I. 

Whehthifc given price Is pounds, or pounds and !diMngs. 



#3 



'Rsj^E>,^^MvlHpJfy the given guantky by th^Jmrnd^^ and take fiarts 
Jbrthe shUUn^i the sum of the product and several quotients vnU be 
the answer. 

Example. 

» * 

What is the price 4[>f 35 yand^ of cloth, at £2 1 S«, per yard ? 

65 
2 15 



K)zr 

5zrfj 



ro - . . 
ziir le o . 

zr 8 16 . 



price at £2 



10 
5 



tl5 1 IcC'M If O .4^. 



n 



J9^tf "J mtdtifity the number of yards by 2, x£nd\ r>^ 
jiromce' ^<t70 

'Sfe<*ond^-Ilf%«i, becuuse lOs. £« fAf J of ©Tie 
Jwmd^ I drvide 35 dy 2, and find the price of ^5 
at 10 sMlHngsi 

Thiiri— i^«wwff, because 5«. is the ^ of one 
Jtotind^ I divide 55 iJy 4j tmdfind the price ^ 
35* df 4 sfkHirtgsi '^nt^ as 5 is the hdlfcfiOj half 
the price^ 6? 10 shlSir^y wotdd egiud the whole 
price at 5 ihiliings^ vit. £S iSs. 



'] 



17 10 



e H 



7%e several prices addedy 



Jp96 5 



What is the price of 178 yiu^s of hroadclodi, at £2 4«. per 
yard? Am. £^9\ 12 0. 

What cost 327 cwt. of sugar, at £s 12a. per cwt ? 

Ans. ^1831 



What cost 2r« yds. of iilk,at £\ 12«.peryd? 4na. £U0 

237at<if2 13 ---►.-* 

124. 380 ---,-- 

57 1 14 . - . « . 

« I If O 

745 3 11 O - - • - - 

94 6 9 

86 560 

74 17 

22 3 16 

29 1 18 

86 4 19 



4«« 



628 1 

421 12 

96 18 

40 14 O 

2644 15 

606 6 



455 
99 
83 
55 

425 



16 
18 
12 
2 
14 



94 FracHce. 

CASE 11. 

When the price is at pounds, shillings and pence, or shilliiigs 
and pence : 

RuLK.— Proc^nf, aa in the last caMCyJbr the higher denominatimtf 
thenjtnd the fiart9 of the fience in some (f the lower port* taken. 

EXAMPLE. 

What is the price of 64 yards of silk, at J£\ 18 9 per yard? 

64 price at of 1 
32 - - - 10 
16 - - - O 5 
8 - r - 2 6 
4 - - - IS 



10«. 




5 


I 


2 6d. 


I 


1 3 


1 
T 


18 9 



<£'124 Jti», 



Here I take 64/or the price at I fiound - ^ - - - - 64 

Then lOs.ia j; of the given quantity Jbr IQe*^ - - . - 32 

S8.i*iqf 10, therefore-half the price Jbr 10 - - 15 

2«» 6cf. is iqf5y therefore half the price for 5 - - S 

Jnd 1«. Sd. is i of 2s. 6d. therefore haff" the price for 28. 6d. 4 



ease 



IBs. 9d. sum qf the lower parts - . • . . ,£l24 

37 inspecting the last examplcy the student may see by what 
^^e and certainty he may perform his calculations, if he observes 
the connexion between the several parts : 2, the divisor usedj is 
easier divided by than the divisors eocpresdng the several parts in 
the price ^ viz. \t \^ \^ and ^ &c. Thus the student may form 
aSguot from aUquant parts with ease* 
What is the price of 542 lb. soi^chong tea, at 7«* 9d. per lb ? 

<£. s. d. 
542 at 7 9 



Ss* 


I 

T 


2 6d. 




3 


I 


79 





10 



= 135 10 O 

=: 67 15 Onhalf the price for 5s. 

= 6 15 6:=:-^ of the price for 28. 6tL 

o£'210 6 , 



At 1 5s. per cwt. what cost 336 cwt. logwood ? Jins. JE2S2 
What is the price of 713 lb. cassia, at 13«. 4d ? 

479 yds. velvet at 17«. 6rf? 



95 do. do. 18 4 

317 19 

72 12 6 

88 £4i 9 10 

27 15 6 



475 
419 

87 
301 

45 
395 

34 




6 
2 
1 
3 

5 




8 
6 
8 
O 

4 



8 6 
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CASE ni. 

When the price is pence and parts of pence : 

Rule, '^Take parte Jbr the pence in ahilHnga^ and for farthinga 

.find their porta in the parts taken ; add the aeveral porta founds 

mid divide ky 20f3rpounda, 

EXAMPLE. 

What is the value of 3754.1b. sugar, at lO^d. per pound ? 

3754 at lOJrf. 



6 
3 

1 

I 



I 

I 

I 

T 

I 



3,0 



= 1877 
= 938 6 
= 312 10 
= 78 24 

320,6 6i 

i£l60 6 e^j^na. 



What is the price of 604 yds. of black ribbon, at 4^. per yd ? 

jina* £\ 16 6 
384 lb. at Sd ? 
243 
647 
254 
672 

Hi 

i 



H 
Hi 



8 
5 

19 
10 
31 
10 



I 



I 





16 
10 
6 
10 
17 
14 
13 
17 



loj 



44 

3 



222 

228 
642 
254 

CASE IV. 

If numbers of divers denominations are given, and the price 
is for one of the higher : 

RvLK,'~-^Multiply the price by the highery and take parta f&r the 
ifwer denondnationa* 

EXAMPLE. 

What cost 7 cwt. 3 qrs. 25 lb. chee^, wf 2 1 6 4 per cwt ? 

Jt» a, d, " 

2 16 4 

7 3 25 





19 


14 


4 




• 






2 qrs. 


= i= 1 


8 


2 


- - 


- hcdf price of \ cwt. 


1 do. 


^ T — . 


14 


1 


•« « 


- hoy 


do. 


of 2 qra. 


141b. 


— T — 


7 


041 


=i* 


- half 


do. 


(f\ qr. 


rib. 


— T --" 


3 


6i: 


=^ 


• half 


do. 


ofUlb. 


4 1b. 


=^T — 


2 


0|= 


=1 


1 

T 


do. 


ofi qr. 



£22 9 iH An9. 
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Praciice* 



But if the pried be of a higher denomination, and the quantity 
given of a lower : 

Rule.-— Tb/te aliquot porta of the higher for the given dejvmmci'^ 
ttons of the lower ; the mjm will be the answer* 

EXAMPLE. 

At ,£1 13 4 per cwt. what cost 3 qrs. ITi lb ? 

£. ^ d. 
1 13 4 



■ 




2qrs. 
1 do. 
141b, 
S^do 


K 

T 

1 
T 

I 
T 

i 







— ; 


16 8 =2 firice of 2 gra, 


ZS 


8 4=: \do. 


ZZ 


4 2 =s ido. 


^^ 


1 OJr: ido^ 



£1 10 24 Jim. 

assssss=ssti 



AtcfO 16 4 per cwt. what cost HcWt* 3q»s? Ana. c£l2 11. 

What will 193 cwt, 3 qrs. cost, at 17«. 94^* per cwt? 

Jins. £172 7 If 

What win 26 cwt. 2 qrs. 7 lb. cost, at 1 5*. 9d. per cwt ? 

./fw*. ^20 18 4^. 

NoT£#— It often happens in this case, that the given quantities 
are lai^e and of course tedious to multiply by : 

Therefore^ put the qiumtittffbr the rraMpUccmd^ and the price for 
the multiplier^ taking care to multiply none but the higher denomina- 
Horn ^ each; then take the remaining porta of the price out of the 
quantity multiplied^ and the lower remaining porta of the quantity gi-^ 
ven out of the price-^he sum will be tie anavftr. 

EXAMPLE* 

What will 332 cwt. 2 qrs. 22 lb. 
come tO; at 1 89. 6d. per cwt ? 

cwt. qrs. lb. 
332 2 2^ 
1 8«.6(/. 



Or thuay 
3^3 2 22 at 18^ 6d. 



2656 
332 
6rf. =io/'332 = 166 



25'r*.=4 o/* 18#. 6rf. 2^9 
14/6. =4 ^2 gr*. =2 
7lb.=l of ^4, lb. =1 
Mb.zz^of 7lb. = 




2,0) 615,4 1044. '^•r:2j^ 

^307 14 1044 ^nwrr. 



Prattkf^ 



tr 



Whatcost203 cwt. 3 qrs. at 1^. ^\i. per cwt? Am. ^167 9 1^ 
2061 cwt.2cjrs71b. atl6*. M? 1700 15. 9| 

106 cwt. 3 qrs. 141b. at 9^. 4rf? 49 17 6 

306 cwt. 3qrs. 211b. at<£l l«.6fif? 329 19 \\ 

951cwt.2qrs.271b.atll«.3c?? 535 7 ItIt 

If 1 lb. silk cost of 3 6«.5(/.'whatistbiepric(eof801b? 10 oz? 

4n». £267 14 10| 
What will 20 ton 19 cwt. B qrs. 14 Jh. ooipe toati-*19 19t. 
6flf. per ton? >m. ^419 7 0^ 

What will 7 yds. 3 qrs. 2 n;af cop\e ip at 6«. 9d. per yard ? 

./f;^. £2 13 ]|. 
If 1 toncost<£'21 159. 6c?. what cost 25 1. 15 cwt. 3 qrs* 14| lb? 
^'^^ ./fns. <£561 13 S^S^. . 

If 1 cwt. cost 19«. 1 1^. what cost 1 1 cwt. 3 qrs. 27^ lb ? 

Ms. £\\ 19 7fif. 
At «£l9 19«. 1 1^. per ton, what cost 19 ton 19 cwt. 3 qrs. 
37i/d. Jf^, ^399 19 ^mtlr 



Practice performed by Dedmats. 

IRvLi^.'-'dieduce thefirice to a decimal^ and rmiltip^f thcrtby^ the 
firoduct vfill befiotrndsy and the decimal ff a p09ixi4* 

EXAMPLE. 

What-£Q8til cwt. 3 qrs. 14 lb. at 18 shillings per cwt. ? 

4 3 14 
.9 



18««;;=: 



2qrs. 
Iqr. 



T 

I 
T 

t 



3,6 

:;;: .45 
= .225 
n .1125 



«£4.3875=:Je4 7 9 An^wer^ 



/■ r f> 



Whatcost256yardsof linenat6».perfaiid<?u^.«i'76 i6«. 
54 at c£ 12 10«. .6(/? . - ^ Am. £676 78. 

Note.— As 2 shillings -is ^V of a <f,.or, ^fo.l, the price of 
any quantity is found by pointing, off the unit's plaqe from the 
rest, for decimal. 

What cost 542 yards of ribband at 2 shillings per yard ? 

£s^.2zz£S4» 4 Anawer* 
Therefore, if the price be less than 2 shillings, find the value of 3 
l^hillingsby the above example, and ta^e the aliquot parts of two 
idMBings forthe price. 
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Practice* 



EXAMPLE. 

What cost 327 yards of canvas at 1«. 9rf. per yard ? 

32.7=132 U 



3 


i 

I 

T 

I 







16 7 
8 3 6 
4 1 9 



£2S 12 3 Gnawer. 



A 



For further examples in decimals^ take some of the questions 
in case the second and fourth* 



Bills of Parcels. 

James Bates, New-York, October 24th, 1803, 

Bt. of Edward Empson, £ «• d. 

27 J yards hnen, at 5«. Sd, per yard - - - - 

23 do. do. 5«. 4fl?. 

26i do. velvet 25*. 

lO^lb. hyson skin tea at 14«. 6rf. 

13 lb. green do. at 18». 8<f. 

31 lb. sugar at U. O^d* 

£70 13 4 

BBBSSSSSBBBSSBB^S 

James Webster, 

1 803. Bt. of Edward Stewart & Co. 

C. g. lb. £ 8. d. £ •. d. 
May 14. 2 hhds. sugar 17 2 17 at 1 13 lOper 

16. 3 bbls. raisins 12 1 19 1 14 5 

24. Ihhd. tobacco 4 12 4 19 4 

June 1. 1 bbl. rice 1 15 2 16 4 

6. 1 bag pepper 1 3 19 3 12 4 

14. brimstone 2 1 19 1 19 1 

24. 4 cakes bees-w. 2 2 12 1 18 4 

July 4. 12 Ch. cheeses 5 2 24 1 17 4 

45 Glouc'er do. 4 2 10 1 12 6 

40 Stilton do. 5 1 18 18 

30 Amer. do. 7 2 15 6 

bacon 6 1 17 14 8 



«£131 18 11. 
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Tare and Trett. 

Tare is an allowance made by the seller to the buyer^for the 
weight of the case^ cask, &c« in which the goods are packed* 
This deduction is calculated at so much per cask) or so much per 
cent* according to the nature of the article. 

Trett is an allowance made on some articles on account of 
waste sustained, and is generally deducted from the suttle* 

SuTTLE is the weight after the tare is deducted* 

Neat Weight is the quantity to be settled for after the allow- 
ances are made* 

l^JbUowing aUowancee and tares on goods imported irU0 the Urdt* 
ed States are eatabUahed by Act of Congress : 



Allowances for draft* 



On any gtumtity of 100 or 112 lb, - - 

above 100 and under 200 lb, 

200 300 

300 1000 

1000 1800 

1800 or uftwardsj - 



lib. 

2 

3 

4 

7 

-9 



TARES. 

On every whole chest, of bohea tea .--..-.-70/&* 
half do. do. . - - ' 36 

quarter do. do* -------- 20 

chest ofhyson^ or other green teaj qf 70 lb. or upwards 20 
box of other teay between 50 and 70 /5. - - - 18 

£^80 - - - 20 

from 80 upwards 22 
On all other boxes of teas according to their actual weight. 

On cheese in boacesy 2Qfit.ct. 

On chocolate in boxes j 10 

On cotton in balesy 2 

seroonsy 6 

On indigo in barrels^ 1 2 

other casks J 1 5 

seroqnsy 10 

On pepper in casks ^ 1 2 

, balesy 5 

: bagsy 2 

On shoi m casks J 3 

On aU other goods according to the invafce^ m actuiil weight. 



On coffee in bagSy 
balesy 


2 pr. ct 

3 


casksy 


12 


On sugar in casksy 
boxesy 


12 
15 


bags or mats 
On cocoa in casksj 


y 5 
10 


bagsy 
On pimento in casks. 


1 
16 



bagsy 3 
#n cheese in baskets, 10 



34961 



IQ# Tare oM Trett. 

i 

} CA8E I. 

OF INVOICE TARE* 

Rule.— ^(e/(/ the gross vfdght into one sunty and the tare into an-- 
9theKs wbtract the tare from the gtoaa^ the remainder is the neat 
i»eight. 

EXAMPLE* 

What is the value of 4 casks merchandiEey at 5». 6dL per ll>. 
number and weight as fdlows ? 

cvft, gr* lb* lb* 

No. 1. 4 1 10 tBice 36 "SotE^i^^When the tare i9 rated 

2* 3 3 2 29 on the entire at eo many fiound/ier 

3. 4 19 32 balcy bag^ or case^ multiply the tare 

4^ 4 35 by the number of fiackages'^^he 

— — product ia the tare to be deducted*, 

1 3 123 




1823jT08«* 
123 tare. 

1691 neaty at 5s, 6d,per lb, cqmes to X465 6 Ansvoer* 

2. What cost 1 6 hhds. of tallow, wt. gross 8 6 cwt. 2 qrs. 1 4 lb. 
tare 1 00 lb. per cask, at «£3 15 lOper cwt? Ans. ,£274 5 8f. 

3. What niust be paid for 14 hhds. of tobacco, gross 89 cwt. 
2 qrs. 17 lb. tare 100 lb. per hhd. at 9^. per pound ? 

Jins. £SSI 9|. 

4. Sold 4 casks indigo, wt. gooss 18 cwt. 2 qrs. tare 37 lb. per 
ca^, at 4s. 6d* per pound : What is the amount ? 

Am. <i'432 18«. 

5. Invoice of 12 bbls. ship-bread, shipped on board the Good 
Inteht, of New-York» and conngned to George Loftus, Jamaicay 
viz. 

No. 



cwt. qr. lb» 


lb. 




cwt. qr. lb. 


lb. 


1. 5 2 4tare22 


No 


.7. 4 3 18 


tare 19 


2. 3 1 14 


21 




8. 4 2 16 


20 


S. 4 3 16 


20 




9. 3 3 19 


18 


4. 5 


21 




10. 4 


21 


5. 4 3 18 


22 




11. 3 3 17 


20 


6. 5 13 


20 




12. 3 2 24 


19 



at <£2 3 6 per cwt. What does the invoice amount to \ 

Ans. £\\2 11 1^ 

6. Invoice of 8 hhds. tobacco, received by the Triton, to sell 
for account of Charles Stewart Sc Co. Charleston : No. 1, 5 cwt. 



Tare <md TVotU iOI 

3 qrs. 14 fi>. tare 961b; No* 2» 6 cwt. 7 lb. tare 103 lb; No. 3, 
5 cwt. 3 qrs. 21 lb. taie 94tb ; No. 4, 5 cwt* 3 qrs. 14 lb. tare 
88 lb; Nck 5, 4 cwt. 3 qrs. 21 lb. tare 100 lb ; No. 6, 6 cwt. tare 
104lb; No. 7 J 4 cwt. 3 qrs, 141b. tare 981b; No. 8, 6 cwt. 1 
qr. tore 100 lb*' 

SoH ^e above at 7 cents per pound : How much is the neat 
wdght) and amount to be received \ 

Am. M. vfU 432 11^ at 7 r/«. fter lb. is S302«47k 

CASE n. 

When trett is deducted from the gross weight : 
Rule.— ^/fflW t?ie grow, as before^ then carry the trett under the 
tarcy and subtract the sum qfbothfrwn thegross* 

EXAMPlE. 

7. What is the value of 2 hhds. m»x:handize, alloinng I lb. 
trett per cwt. out of the gross, at £\ lOs. per cwt. weight aa 
follows ? civtm qr* lb* pv. Ibm 

No. 1. 10 1 1 1 tare 3 20 
2. 11 17 3 14 



gross 212 at 1 lb. 21^ trett. 

I 3 27i — 

1 3 274 

19 2 OiM.at 30*. comes to £29 5 1 J|. Ans, 

8. A merchant has 4 hhds. merchandize, weight as follows : 
No. 1, 10 cwt. 2 qrs. 4 lb. tare 3qrs. 41b ; No. 2, 1 1 cwt. 10 lb. 
tare 3 qrs. I9 lb ; No. 3, 12 cwt. 1 qr. tare 3 qrs. 14 lb ; No. 4, 
1 1 cwt. 2 qrs. 14 lb. tare 3 qrs. 18 lb. trett 1 lb. per cwt. gross, at 
89. 6d» per cwt. What is the amount ? jins. «£ 1 7 1 4 S-jZ^. 

9. Bought 3 bales merchandize, wt. gross 8 cwt. Uqr. tare 
3 qrs. 17 lb. trett 1 lb. per cwt^ What have I to pay, at £l 10 4 
per cwt? Jins. £11 7-J.i. 

CASE III. 

When trett is allowed after the tare is deducted, which is ge- 
nerally rated at 4 lb. on every 104 lb. or ^ .part. 

Rule.— i)Mf«cr the tare^^henfrom the suttle deduct the trett. 

EXAMPLE. 

10. What cost 5 packs of wool, gross 21 cwt. 8 lb. tare 28 lb. 
per pack, trett 8 lb. for every 3 cwt. at c£4 C per cwt ? 

5 ftacksy 210 8 gress. 
5X28— 1 1 Otare. 



19 3 8 suttie. 
"8 lb.=Z^z: 1 24^ trett. 



19 1 1 If M. at £4 6 comes £77 17 7^Ans. 



loa Tare and Tretu 

1 1. What cost 13 cwt. 3 qrs. 13 lb. merchandize g^rossy tare 
3 lb. per cwt. trett 4 lb. on 104, at 87.35 per cwt ? 

Jm. g89.35. 
13. What is the value of 45 casks sugar, wt. gross 82 cwt. 

3 qrs. 14 lb. tare 38 lb. per cask, trett 3 lb. on 1 13, at %%450 per 
cwt ? ^n9. JK595.83. 

1 3. What will 4 hhds. tallow come to, wei^t as follows : No* 
1, 9 cwt. 3 qrs. 34 lb. tare 88 lb; No. 3, 10 cwt. 3 qrs. 161b. 
tare 84 lb ; No. 3. 1 1 cwt. 10 lb. tare 90 lb ; No. 4, 9 cwt* 3 qrs. 

4 lb. tart 82 lb. trett 3 lb. on 100, at J$14.60 per cwt ? 

Ana. SS549.584« 

CASE IV. 

When the tare is rated at so much per cent, on the gross : 
'SiyjTm^.i^^Multifily the gross by the rate fier cent, and divide by 
100 Jbr the tare; then calculate Jbr the amSunt as before. 

EXAMPLE. * 

14. What is the value of 15 hhds. Muscovado sugar, weight 
gross 68 cwt. 3 qrs. 3 1 lb. tare 13 per cent, at 14 cents per lb ? 

cwt. qrs. lb, 
68 3 31 

68 
68,84 
31 

7731 X 13ZI936.53 tare. 



f 



Then 7731— 926^=6704 J, at 14 cents^ is J5951.23 Am. 

15. Invoice of 12 boxes Havanna sugar, wt. gross 23 cwt. 
3 qrs. 14 lb. tare 15 percent, at 18^ cents per pound. 

Ans. $402,894* 

Mw-Yorky IstJunej 1803. 
€^rge Thomson, 

Bt. of Henry Nugent, 

6 seroons indigo, gross 5 cwt. 3 qrs. 3 1 lb. tare 10 per 2* C. 

cent, at 80 cents per pound ------- ^ 

6 bales coffee, gross 7 cwt. 3 qrs. tare 3 per cent, at 33 

cents per pound ----------- 

5 bales cotton, wt. gross 1250 lb. tare 3 per cent, at 35 

cents per pound ----- 

1 cask pepper, wt. gross 3 qrs. 34 lb. tare 13 per cent. 

at 14 cents per pound -- -- 

Required the amount* Ans. $985.5 1^. 



\ 

■I 

i 
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Barter. 

Barter is the exchange of wares according to the prices 
agreed on. 

CASE I. 

When a quantity of goods at a gitfen price is given to find the 
quantity equal thereto at the proposed price : 

Rule.— ^As the price of the quantity given, is to the quantity 
^ven, so is the price ^ of the quantity required, to the quantity 
required. 

Note.— -From this rule it is evident, that the proportion is t«- 
veracy and that the fourth number found, will always be of the 
denomination required, let the second be what it may. The ap> 
plication of this rule dispenses with a second statement, and saves 
many figures. 

EXAMPLE. 

Two merchants barter ; A has cheese worth 1 8 cents per lb. 
B has 300 yards linen at 60 cents the yard : How much chees« 
must A deiver ? 

as 6'0' : 300 yds. :: 1'8' 
10 10 3 

3) 3000 



1000 lb. cheeac -rllSrzSc. Zq. 20lb. Anawer. 

3. A merchant barters 674 yards linen at 6 shillings per yard, 
for sugar at 18 pence per pound : How much sugar must he re- 
ceive ? jinam 24 cwt, grs, 8 lb, 

3. A merchant barters coffee worth 30 cents per pound, for 
600 lb tea worth 75 cents per pound : How much coffee must he 
deliver? Atim. ]3cwi, I gr. 1616. 

4. B and C barter ; B has tea worth $1.25 per pound, C has 
14 cwt« of cheese at $20 per cwt : How many pounds of tea must 
C receive ? Ana, 224 lb, 

5. D has 850 yards of linen at 54 cents per yard ; £ has su- 
gar worth SJ14 per cwt : How much sugar must D receive ? 

Ana. SS^cvff, 

6. A has 800 gallons of spirits at il.25 per gallon ; B has 

tea at 80 cents per pound : How much tea must A receive ? ^ 

Ana. 1250 lb. 

7. C barters 250 yards drugget at IQld, per yard, for pepper 
at 15rf. per pound : How many pounds pepper must he receive ? 

Ana. 308} lb. 



104 Meaner. 

8. D barters 100 yards canvas at 9|^. per yard, for serge at 
10^. per 3rard : How many yards serge must he receive ? 

jlnt* 926Hyardi0 

CASE II. 

When tMit) quantities at different rates are bartered^ and a 
balance required : 

Rule.-— Hnd the price c^ each article separately, the (Uffer- 
ence is the sum to be paid or receiFed* 

EXAMPLE. 

9« Ahas 2^1b« of tea at Sl<^^ per povaid ; B has 13 cwU of 
cheese at j520 per cwt : Whether does A pay or recwve, and 
how much ? 

A m4tb.atfiA.2^€mHe9 fS^BO 

B ISctvT. 20 26*0 



A receives $20 Answer* 

It). A has 1200 yards of ribband at 2s* 3^. B has 3994 lb. of 
rice at 5|</. p«r pound : What is the balance in barter, and which 
receives it ? Jins* A receives t£40 1 1 2 J. balance* 

11. Two merchants, A and B, barter; Ahas 20 cwt- of 
cheese at 2]«. 6d. per cwt. B has 8 pieces linen at £S 149. per 
piece : What is the balance in barter, and who receives it ? 

Ans, A receives £s 2*. balance, 

12. A barters 1600 pound pepper at 17rf.per pound, with B 
for two sorts of goods, the one at 5d* the other at Sd. per pound, to 
have J- in money and of each sort of goods an equal quantity : 
How much money and goods of each sort must he receive ? 

Jins. £S7 15 6^ and \ 39 4^ lb. of each. 

13. A barters 42 cwt. of hops with B, who gives him <£ 20 in 
money, and the rest in goods at 5d» per pound : Required the 
quantity ? Ans. 1 7 cwt. 3 qrs. 4 lb. 

CA1^ III. 

When goods are enhanced or put above the selling price in 
barter. To find the proportionate price the other articles should 
be rated at, to make the barter equal : 

'RvLE.'^-^s the selling firice is to the enhanced firiccy sots the price 
of the article required to the price it should be put atj to make>the 
barter equal* 

Note.— This rule is true if goods are bartered value for value : 
But if one man pays a part in money and the rest in the article 
agreed on, he is on an equality only for the part of the goods 
delivered. 



EXAMPLE. 

A has goods worth 9d. per pound, but in barter insists on \\d. 
per pound ; B has goods worth 2«. Zd, per pound : At what rate 
should he put them at to make the barter equal ? 

as'9rf. : \\d, :: STrf. 
3 3 

S$ fience fier fioundf Answer 2s» 9d* 

15* A has linen worth 50 cents per yard, but in barter must 
have 55 cents ; B has cassamere at 2 dollars per yard : But 
wishing to barter and sustain no loss, he wants to know how he 
may rate his cassamere? Ans. 1^2. 20. 

1 6. C has linen cloth worth 69* but in barter must have 6«. 6(/. ; 
D has cotton at 2«. 9d. per pound : How must he rate it to make 
the barter equal? Ana. 28, 1 l|t/. 

17. A has coffee which he barters with B at lOrf. per pound 
more than it cost him, against tea which stands B in 1 0«. but 
rates it at 12«« 6(/. : I want to know the first cost of the coffee* 

Ana^ S«. 4d, 

1 8. Two merchants barter ; C has 90 cwt. 3 qrs. 1 4 lb. mad- 
der, which cost him 38«* 6d. per cwt. but rate& it at 42«. per cwt. ; 
D pays him j- in ready money and the rest in hemp, which cost 
34«* lOcf. per cwt : How much money and hemp is C to receive, 
and how should D rate his hemp to make the barter equal ? 

Ans. C TnuBt receive j£47 14 2^ in money j 73 cttft* qrs, 5yJ^ lb, 

hemfiat 39*. 2d.fiercvfi. 



Simjile Interest, 



Interest is a ftrendum th6 bomnver pays the lender for the 
use of money J and is genef^y rated by the 100 for a yew* 

The sum lent is called the firincifial j the firinci/ial and inter* 
eat J the amount ; the intereat of 1, for 1 year, the ratio ; and the /Pre- 
mium agreed on, the rate per cent. 

Interest is of two kinds. Simple 9Xid Compound, 

Simple Interest is that which arises fit>m the principal only^ 
as the interest of 100 for 2 years at 6 per cent, is only 12,. viz. 
6 due at the end of the^r«r, and 6 due at the end of the aecond 
year. This added to the principal make the amoitnt:=, 1 1 2. 

Compound Interest is that which arises from principal 9nd 
intereat at tjie end of every term. Thus, 100 lent out for 2 years 
at 6 per cent. ; the amount for the first is 106, wMch becomes a 
new principaly on which intereat must be ^alcokitedy^ the aecond 
yeary viz. £1 12.36 amount for the second year* 



106 Simtilc Inter est* 

In Simfile Interest a represents the amount* 

r ratio or ratefier cent^ 

p prindpol. 

t time, 

CASE I. 

When interest is calculated /or one or more years : 

Rule.— Multiply the princi/ial by the ratefier cent, divide by 

]fOOf the quotient will be the interest for 1 year ; this multiplied 

by the given years^ gives'the interest required- 

EXAMPLE. 

1 . What is the interest of 556724 for 3 ye3rs at 5 per cent, per 
annum? 

6724 

5 ratefier cent* 



336.20 interest for 1 year. 
3 years. 



1008.60 interest for 3 years, 

NoT£«^-*The No* 100 need not be expressed, as to point off 
two places from tl^e product for the two cyphers cut off, answers 
for cents. 

2. What is the interest of $7546, for four years, at 6 percent, 
per annum? Atis, 2i811*04. 

3. What is the interest of 85471 .50 for 6 years, at 7 per cent, 
per annum? Ans. $ 198.03. 

CASE II. 

When interest is to be calculated for years and months : 
Rule.— ./^»«d the interest for years as before^ then take parts of 
the interest of one year for the months j SfC» 

example. 

4. What is the interest of ^$475.50 for 2 years 5 months, at 7 
per cent, per annum ? 

g475.50 
7 



33,28.50 interest for 1 year* 
2 



66.57 for 2 years, 

4 monthsz:^:^\ 1*09 5 
1 month zz-^sz 2.7737 



80.43|8Y' Ans. jg80.43. 



SimiUe Interest. 107 

NoTK.— It often happens in taking practical parts, that large 
Jractwns occur at the end of each division, I wDuld, therefore, re- 
commend the above method of continuing the decimal places^ at 
leasts to rrdlU; and preserving only two decimal fUaces for ceniSj at 
the end of the performance*-4riU give the answer to a si^Jident 
degree af exactitude* 

5. What interest must be paid on g7546 for 4 years and 10 
months, at 6 per cent, per annum ? Jins. jg2 1 88. 34* 

6. Lent 853754 for 2 years 7 nionths, at 6 percent, per annum : 
What is the amount at the end of that tprm? 4ns. g433fi.87. ^ 

CASE III. 

When interest is to be calculated for months and days : 
Rule.— TIxAre parts out of the interest of a year for the monthsy 
andfiarta ^tf^e interest (f a month or months'^ fir the days. 

EZAHPLE. 

What interest is due on gSOOO that has been at use 4 months 

14 days, at 6 percent, per annum? • ^ 

3000 
6 



180.00 int. for 1 year. 



3 months=:^zz4fS for 3 months. 

1 ^T^ ^ 5 fi^ ^ TnoTdh. 
10 days rr:-|.^ 5 for 10 days. 

2 Zl7= 1 fir 2 days. 
2 = z: 1 fir 2 do. 



£67 for 4 months 14 days Ans. 



Note.— In calculating interest for months, the answer may he 
exact ; but in taking parts of months as valued at 30 days, there 
must arise some <rrror, because 12 x 30z:360, which is 5 days less 
than a year ; but the error is so trifling, it is esteemed of no con- 
sequence in business by manjr merchants. 

In the above example, the interest of iJOOO dollars for 14 days, 
is about 10 cents too much ; therefore, m large sums, if perfect 
exactness be required, deduct the -^-j part of the intereist forikys, 
the remainder will be the true interest ; because 365 — .360:z:5 
and 365-r5z=73 or ^ part too much in calculating at 3.60 days 
to the year. 

8. What interest must be charged on jjS745 for 3 months 1 8 
days, at 7 per cent, per annum ? jins. g 1 5.64. 

9. What interest must be paid for the use of g3400 for 6 
months J 5 days at 7 per cent. ? Jns. g 1 28.9 1|. 



108 Sintfile Interest. 

10. Ca^t up th€ interest ofiSiO for 8 months ISdftyi, at 5 
per o^nt. per annum ? v^. $19.35. 

U, What interest have I to pay on $900 for 10 months 21 
days, at 7 per cent, per annum ? ^ns, g56, rr^. * 

12. What interest must be paid <m S^OO for 1 month 25 days, 
at 6 per cent. ? M*. 2K8Sr|« 

CASE IV. 

When interest is to be calculated for days : ' 
Rule. — Find the interest of the givrni sum for a year^ then aat^y 
vflj 365 : interest found :: given days : interest required* 

V Or thus : 

Rule.— Store the question by the douhle rule of three : 

^ 365> ™^*' P^"* "***• ^C^'the fateresti 

CZAMPLl. 

13. What is the interest of g750 for 96days, at 5 per cent. ? 

By rule 1st, 750 

5 



37.50 interest for a year. 
Thenas Sesd. : 37.50 :: 96d. : to $9. S 6 Answer. 

By rule 2nd, 

as IOOk^ . ^750 
S65>^ ^ ^ 96 



72000 
5 



36500) 360000 {g9.86 Answer. " 



But this performance may be abridged by cancelling such num- 
bers as will admit of contraction, &c. 

2'— ro^OV ^, ^7'5'0— 1.5 
73— .3'6'5'^^ ^ 9'6'— 48 



73) 720 (g9.86 Ansmr. 



pi 



14. What interest will be due on g7480 for 60 days, at 6 per 
cent, per annum ? '^»** $73.77. 

15. What is the intareat of g4850 for 20 days, at 7 per cent, 
per annum? An^. Stl8.60. 

16. Borrowed gSOO for 30 days at 5 per cent. : How much 
must I pay the lender on settlement ? Arts. g502.05. 

17. Borrowed glOOO with condition to pay what sums I pleas- 
ed when convenienU At the end of 20 days, I paid off g30a ; 



l$^jniSter,$aSO; 3S days I discharged the entire : Whathad 
I ta pay if the lender charged interest at 5 per cent, per annum ? 



jAotmi^ Me ratmier ^d«y»Jr<mt any day in any month, u 
day in any month foUovdng, 




USE. 
Bequired the number of days 
from the 1 6ih of August to the 
24th of May following : 
Under August, and oppo- 
site May, is - - - 273 
From the 16th to the 34th 



Umial method. 

August ------ 15 

September 30 

October 31 

November ----- 36 

December ----- 31 

January - 31 

February 28 

March 31 

April - - 30 

May 34 



In bittextile, or kafi-years, if the end of February oi 
rulalion, one day mu*t be added. 



no Simfde Intereat, 

Note.— *7)^ calculation ofmmplc mtcmt^-Jw dayB^may be much 
abridged J if we pay due atfention to the profwrtion ; for if certaiii 
numbers are to be muUipUed and divided by^ it is easy to find a 
proportionate mean that will answer for a multiplier or drviaor^ as 
the nature of the question requires. The proportion of interest 
for days is this : 

Aa \Q0xo6B day* : rate per ct* :: principal tinue : interest • 

From this statement it is evident, if we multiply 365 by 100, 
and divide that product by the product of the rate and time, the 
quotient will be a constant divisor for any sum at that rate and 
time. 

EXAMPLE. 

What interest will be due on %7S0 for 96 days, at 5 pbr 
cent? - 

First to find a divisor m •< 

365 X 100=36500-7-96 X 5=76.041 constant divisor; '^ 

and g750-f-76=559.86 interest required^ Answer. 

From hence it appears we have only to calculate a table of dirvi- 
sorsj to render interest one of the simplest calculations in arithmetic. 

The foUoiwing table is calculated on this principle. 

Rule. — ^Divide by the number opposite the given days— the 
quotient will be the interest required. 

If the interest required be 5 per cent, subtract ^; if 7 per cent, 
add \ to the interest found^-^he difference^ or sumy will be the inter^ 
est required. 

If the divisor consists of decimals, subjoin as many cyphers to 
the principcd as will make the decimal places equal to the druisor^-^ 
the quotient will t/ien be an unmixed whole number : If a remainder 
occurs, bring down cyphers till you have found two places for 
cents. 

Note— TjTfl divisor be required for any number of days not ex- 
pressed in the table j take any number of days tliat will be a mtdtiple 
of tlie number required, and divide the tabular number by the said 
multiplc^-^the quotient will be the tabular number required. 

EXAMPLE. 

Required a divisor for 96 days, at 6 per cent. 

96-r48=2. 
TTien the tabular numberfor 48 is 126.7361-7-2=63.368 Answer, 

Let the student form similar tables for 5 and 7 per cent. 







^mfUe Interent. 
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TABLE II. 






Conatant divisorBjJro'i 


»i 1 ro 63 


daysjjbr Sfier cent, at 365 daya to 




• • f 


the year* 




N 


Dafa. 




Days, 




Daya, 




1 


6083.333 


27 


225.3086 


53 


114.78 


2. 


3041.6666 


28 


217.2619 


54 


112.6543 


3 


2027.7777 


29 


209.77 


55 


110.60606 


4 


1520.8353 


30 


202.7777 


56 


108.6309 


5 


1216.6666 


31 


196.2365 


57 


106.7251 


6 


1013.8888 


32 


190.1041 


58 


104.885 


7 


869.0476 


33 


184.3434 


59 


»03.1073 


8 


760.4166 


34 


178.9213 


60 


101.3888 


9 


675.9259 


35 


173a8095 


61 


99.7267 


10 


608.3333 


36 


168.9814 


62 


98.1182 


11 


553.0303 


37 


164.4144 


63 


96.5698 


12 


506.9444 


38 


160.0877 






13 
U 


467.9487 
434.5238 


39 
40 


155.9829 
152.0833 


Months. 


15 


405.5555 


41 


148.3739 






16 


380.2083 


42 


144.8412 


1 


200. 


17 


357.8437 


'43 


141.4728 


2 


100. 


18 


337.9629 


44 


138.2575 


3 


66.'6 


19 


320.1754 


45 


135.1851 


4 


50* 


20 


304.1666 


46 


132.2463 


5 


40. 


21 


289.6825 


47 


129.4326 


6 


33.'3 


22 


276.515! 


48 


126.7361 


7 


28.5714 


23 


264.4926 


49 


124.1496 


8 


25. 


24 


253.4722 


50 


121.6666 


9 


22.'2 


25 


243.3333 


51 


119.281 


10 


20. 


26 


233.9743 


52 


116.9871 


11 


18.1818 






CASE V. 







We now come to Practiced Interest^ or Bank Diacount, 

The mode in the Banka is to calculate for 30 days to the month, or 
360 days to the year ; this makes the interest yy part more than 
the true ; but the error is so trifling, that in small sums' for a short 
time it is not worth correcting : however^ thia^ together with the 
difference qfdiacount and intereat, ia eateemed as a comftenaationfor 
trouble^ book-entriea^ £fc. 

Foreign bankera consider the sum expressed in the bill or note, 
as a principal on which they calculate interest for the given time, 
and likewise charge ^, J, and sometimes 1 per cent, for their 
trouble^ which is added to the interest before deduction. 

The proportion to find the interest for 60 days is this : 

aa 100x360 : 6 per ct, :: ftrincifialx6Q : interest; 
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consequently^ 100 X 360—6 X 60=2100, a comtant divisor for any 
sum at 6 per cent, for 60 days : therefore^ the number 100 may be 
rendered a universal calculator at any rate fier cent, for any number 
of days less than a year — ^becmise of 60 days many of the less 
numbers are multiples^ or aliquot ports ; if they arc not, it is easy 
to separate aUquant into aUquot parts. 

2 days=3^ 3 days=^, 4 days=,^ 5 days=T*i, 6 dayfi=-iTn 
10 dayb=^ 12 days=:f, 15 days=i, 20 days=f, 30 days=|: 
of 60 days, &c* 



Proposition I. If the time given be 60 days : 

Rule,— Divide the principal by the number 100, the quotient 
vill be the interest. 



EXAMPLE. 



What interest must be charged on J5475, sit 6 per cent, for 
60 ,days ? 

475-7-100=184.75 Answer. 

Note— In dividing by lOO, it is sufficient to point off two 
places from the dollars for cents. 

Proposition II. If the time be lest than 60 days : 

Rule.—- Take parts of the interest of 60 days for the gi?en 
days. 

EXAMPLE. 

Required the interest of iB65 for 35 days, at 6 percent. 

J58.65 interest for 60 days, 

30d(a:y*=f=4.33 
5 days=i= .72 



Ans, J55.04 interest for 35 days. 



Proposition III. If the given days exceed 60 : 

Rule.—- See how often 60 is contained therein, and note the 
remainder for days — ^then multiply the interest of 60 by the num- 
ber of times contained^ and take parts for the odd days, as before ; 
the sum will be the interest required. 



« 

Reqdicd die inteitst of 2500.50 far 19$ dajrS) ^t 6 f^v o^t. 

195-7-^0^3 time9 and 15 ever. 

5.00.50 interest Jor GO days. 
3 times contained in 19$. 



( 



15.015 mteresf/br 3 /em^t 60 days» 
15 cfay«s=J=: U25 

.4wr, $ilt Mi interest fyr 19? <ft]y«» 



22. What is the interest of $1000 for 60 days, at 6 per 
cent ? Ans. $50. 

23. Cast up t^ interest si JJI675 lor 30 da/js* »t 6 per 
iccnt. yfw. ^3.37f* 

24. Wh»t te 4be MNOUItf: of ft9W for 4.0 days, at ^ per 
cent.? ./fpw. 2503.33f . 

25. How much is the interest of 07540 for 30 days, at 6 per 
cent.? Ans. JS37.7cr, 

26. How much will £1000 amotlnt to in 45 days, at 6 per 
cent.? .^. B 1007.50. 

27. Discounted Thomas Jones' note of 2^70, which has to 
remain 36 days at the N* Yod^ l^ik: What credit have I for 
the same, at 6 per cent, per annum i Jm. 2^^5*98. 

28. Discounted at the U. S. beiA -George Bakewell's promis* 
sory.note, due 75 d^ hence, iprfSlOOO: How much may I draw 
for, at 6 per cent. ? Ans. $987.50. 

29. Discounted at die Maidiattan huik Samuel Kelley's pro- 
missory note to Gabriel Lewis, to remain 63 days, for jSl500, at 
6 per cent. : Hqin^ much is the credit ? Jbis. {1^1484.25. 

8P. JLent at 9itei»$t, for 6 ^months, ji45pP : What is the ampynt 
at the end of that term, at 6 per cent, i 4ns^ $^^^?* ^ 



PR^jgppsiTiOK :IV» ^ ^ rate be given at 5 ar if per 
tent,: 

Rule.— Find the interest as before ; subtract;^ for 5 per cent, 
or add ^ for 7 per cent. ; the remainder, or the sum, will be the 
interest required in either case. 
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Hequir^ the separate interests of SS750, for 76 days, at 5 and 

7 per cent. ? 

7.50 Interest/or 60 days, 
12day«X|m.50 < 

4 c/ay«=:-j= 50 

g9.50 amount intereet at 6 per eent. 
Deduct ifuirt=z 1.583 ... 



Remainder g7.9 1 cmV intercut at 5 /icr c^nr. 
And 559.50+1.583=551 U08amVm?<rrMrar7/krrc«ir. ' 



"I 



Proposition 5. Jf interest be calculated atS6S days to the year .• 
Rule.— <3a8t the interest as before, and deduct -t^- part (see 
not^ on case 3) the remainder will be the (interest required. 

EXAMPLE. 

Required the interest on g700 for 66 days, at 6 per cent, at 
365 days to the year ? 

7.00 
6day9=:-^=z.70 . 



7.70 bank interest. 
Deduct 5 day8=:jS^=A0S 

jhis. 557*59 int. for 66ds» ai 365(29. to the year. 

From the foregoing examples, we see with what fociUty we 
may cast interest by the application of the No. 1 00, the dmpUcityy 
ease and certainty of which, is manifest in these solutions^ where 
many figures and tedious calculations are dispensed with* Currency 
is calculated on the same firirKt/iles^ by reducing the lower dcTwrnina' 
tions to a decimal qfthe higher* 

Note. — ^Let the student form tables similar to table 2nd, on 
this principle. 

CASE VI. 

When interest is to be cast on an -account current : 
'RuhE»^^Mtdtifily tha several balances by the number of days they 
have been due^ add the products into one sum^ which divide by 

7200 for 5 per cent, 
or 6000 ybr 6 per cent. ^ 

or 5142.857 at 7 percent* the quotient will be the in^ 
ferest required. 



y 
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George Johnton m account curreht with John GIover« - 

days. 
1803. July M, to merchandize 600xi 5= 9Q0O 
29, to ' do. 300 ■ 

3 I . t ' I « J M. 



Aug. 


r ' I • • • 

1$,^ by cash 


900x20=:;18p00 
" 450 " 


•< . . ■ 


• 

30, to goods 


' 450X12= 5400 
256' 


Sep. 


1 

14, by cash 


700x15 — 10500 
600 


Oct. 


4, by cash 


100x20= 2000 
^ 100' 




6,000) 44,900 



Interest on the several balances %7 .Ai^ Ana* 

When several notes are to be discounted, the discount may 
be found by one operation. 

• V EXAMPLE. ■ ' ' ■" . 

Discounted James Young's note to run 30 days for 500:::: 15000 

George eiarik's 25 T00±:ir500 

• ■ ' ; John Caldweirs 45 S00=ri3506 

William Steele's 60 500^:30000 

Wm. Armstrong's 40 200=: 8O0C 

at 5 per cent. - - - . • - - ^ 84600 
then 8400O-r720O=g 11.66 wfw. 



> i 



-New-York, July 20th, 1802. 

35. Borrowed on account S370. Aug. 1, paid S^ 50; Aug. 
21, borrowed 2i640 ; 29, borrowed S340 ; September 10, paid 
SlOOO ; September 20, paid q£P in.£iill : What was the last pay- 
rxxoAji interest being charged at 6 per cent. ? .^^ % 104.5S. 

36. Discotmted the following notes: James >Thoiiisan*ft.ii3r 
groo, to run 20 days ; William Howard's gSOO at. ;85, days ; 
Charles Jones' S300 at 20 days; Henry . Jadtson's %ioo at 16 
days; and George Bond's 2^750 at 12 days: How much am I 
to receive, deducting interest at 5 per cent, pec^ annum "i 

Am. 23291.09. 



New-Yoi^, October 1st, 18«» 

37. ThAnu Par* Dr.. to mut^uidiae 2350 

Oct. 12, to do. 250 

Not. 1, by cash ftsoD 

IS, to in«ii:handize 600 
Dec. 10, by' cash 500 

30, by do. 200 

Required th£ lntel«st due oa the several .balances at 6 per 
cent! •M»:i6.si. 

CASE vn. 

Given— 4lie tate, tilde atid amount^ to find the princq)al : 
Theorem — 

EXAMPLE. 

38. What principal frill amount to £5000 m j years at 5 
percent.! 

Jtow .05 
7&ne li year*. 

.35 



1.25] 5000 (4000(^. Mg, 

Note. — ^When days are the giveD time, reduce them to the 
decimal of a year. 

39. What principal lent out for 45 days at 6 per cent, mil 
imountto£l0O7.50i ./fo«. glOOO. 

40. How many dollars must 1 Irad at 5 per cent, fin- 72 days, 
tliattheamouatmaybe B4fi4,50> jiaa. iiso. 

CASE vin. 

Givciv.'arat^m^ prindpal and time, to find the ratio, or rate 
percent.: 

Theorem =r 

tfi 

SZAIfPLE. 

What t«t£ of interest most be chimed on SlOOO, th&ttt 
imount to JS1O07.5O in 45 days ? ' 

dayt=.125 year X 1000^:125.000 
a 1007.50 
fi 1000. 



7i50H-135.000=.O6 ratio, or 6 per cent. Am. 



Sdfifiie £ueit0i. 
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- .4$. . At whiRmte HMtt I l«od flQdOO, thattbe amoont insf be 
22010 in 36^]f&? Ana. 05 raiio, tt 5 fief cefa. 



IHMrem 



fp 



43. In what time will £1000 amount to SlO07.S0» at 6 per 
cent.? 

lbor.50 

1000 



1000 X. 06=60.00) 7.50 (. 1 25, y^ar, or 45 db^. 

44. In what time will 2700 amount to SS'iO.aOyttt 6 per cent.? 

45. In what time will 24000 amount to 25.0OO» at 5 per cent* ? 

An/B, 5 years. 
TABLE IV. 
Ratios at thefoHowmg raita : 

Bate. Ratio. Rate. Ratkh Sate. Motto. 



i ZZfir.ct. .00125 
.0025 
.005 

i^i .0075 



*ori 

1 



Ifir.ct. .01 

3 .02 
5 .03 

4 .04 



I g^^ct. .05 

.6 J06 

7 .or 

8 .06 



Annuities or Pensions in arrear. 

. AliriToiTi^s ai^ payable the day they become due ; if they are 
ii^thheikl beyond that day, they are said to be in arrear. 

^viiLE.^Mnd the interest of the Avmdty for one year^ then/or 
tttfOj three^ ffc. ufi to the given titnej less one^ decquse there is no in* 
terest due on the last fiaymenty it being only due. MiUHJily the An^ 
maty by the time^ add the product and sevetal interests together for 
the amountj fyc, 

EXAMPLE. 

What is ihe aiAoutit of an annuity of 2^00 forbom 5 years> 
interest computed at 6 percent. ? 

as 100 : 6 :: 500 : 30 interest for 1 year. 

eOsz 2 do. 

90=:; 3 do. 

120=: 4 do. 

loid 500x5=3500 amount anmdty. 



2800 amount J Answer. 
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But if interest be allowed on half yeaiif 9 or quarterly, pay- 
xnentS} it will be still laore in favour of the receivert . . 

EXAMPLE. 

What would the foregoing annuity have amounted to, if it had 
been payable at quarterly payments ? 

NoTE.^ — ^When the number of payments Gt terms are many, 
as they form an arithmetical progression, I would recommend 
that rule, as the shortest for the solution *. 

Sx4=z20fiayment9, •* 

4) 500 

l.STSjlrst term. 

N 20—1=: X 19 125 guarterfy. 
.06 



35.625 la»t term. 



37.50 atrni offirBt and last* 



4) 7.50jnt.Jbr 1 i/ear. 



X9J haff'no. qfterma* US7iJbr 1 guarter, 

andjlrat term* 



356.25 9um of interest* 
500X5=2500. 



Jtru. 2856.25 amount* 



From this it apfieara evident^ that halfy early payments aire more 
advantageous to the receiver than yearly y and quarterly than either^ 
by the interest of the respective sums^for the anticifiated ttrhe* 

If S5600 payable quarterly, be forbom 6 years, what will be 
due at the end of the term at 5 |»er cent, t Ans* %\ 1 17.50 amt* < s 

An annuity payable half yearly is in arrear 7 years : What is 
the amount due at 5 percent. \ Am* 4882.50. 

An annuity of S5 1000 payable half-yearly, remains unpaid 6 ; 
What is the amount due at 6 per cent. ? Am, 186990^ 

A house-rent of S460 payable quarterly, being disputed at 
law, the tenant withheld the rent 5^ years : What had he to pay 
at the end of the term, if he was charged 4 per cent. ? 

Am. S4882.50, 

* See Problem III. Arithmetical Progression. 



>\ 
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Rebate or Discount. 

Discount is an allowance made for the payment o^ money 
hefbre it beconus due^ and is less than interest by the irUereat (^ 
the interest for the given time. 

Therefore, the present worth of any wm, must be such, that if 
put out at interest at thef given ratej the amount ahoidd equal 
the given sum an the day it becomes due. 

CASE I. 

Given— the sum to be discounted, rate per cent* and time, to 
find the discount. 

Rule.— As 100 more, the rate fier cent, is to the rate per cent. 
to is the given sum, to the discount* 

EXAMPLE. 

What is the discount of $9 1 6.90 due 1 year hence at 6 per c^nt. ? 
100 
6 



as 106 : 6 :: 916.90 



106) 5501.40 (251.90 ^n«. 

CASE II. 
Given— 4he sum to be discounted, rate per cent, and time, to 
find the present worth. 

Rule*— As 100 more, the rate per cent, is to 100, so is the 
given sum to the present worth. 

example. 
Reqiured the present worth of g9 16.90 due one year hence, 
discount allowed at 6 per cent. ? 

as 106 : 100 :: 916.90 : to £865 jins. 
Where the time is long, the calculation of Discount may be 
much abridged by the following firqfiortion, viz. 

As 1 more, the product of die ratio and time, is to ly so is 
the given sum to its present worth. See table of ratios, simple 
interest, case 9. 

^ EXAMPLE. 

What is the present worth of S5750 due 2 years hence at 5 
per cent, discount ? 

.05 ratio. 
3 time. 



.15 
add 1. 



as 1.15 : 1 :: 5750 : to JS50Q0 ^#». 

575 
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Therefore it U evident, ifwt dnride any sum, by the amount of 
1 for the given timey the quotient will be the fireaent worth. 

From thU axiom, the following tables were calculated, which 
win stand for nmver9al dMwrs for aU sums to be discounted at 
thrir raiea und time. 

Cal c ulation of the fallowing ta^le : 

fier cent. 

S6S>^ ^^l daycomes .000\64SSS55 mt. of I for I day 
to which add I. 



1.00016438355 anU.ofXforXfiay 
add .00016438355 



1.0003287671 amt.qf\fbr2day 
add .00016438355 



1.00049315065am/.^iybr3dii^ 



Use. 

1st. Tofnd tke present vxxrth of any nan: 

Rule.— Divide the sum to te discoimted by the number op- 
posite the days, months or years to be discounted for : the quo* 
fient^mllbe thepreaent worth. 

EXAMPLE. 

What is the present worth of J8243 1.56for 80 days at 6 percent*? 
Tab. M. at 6 per cent. 

For 80 days, 1.01315) 2431.56 (2400 yA». 



2nd. The amount of any sum at simple interest, may be found 
by multiplying the principal by the amount of one, fir the given 
time. 

EXAMPLE. 

Bequired the amount of .i|600 for 60 -days at 6 'per cent, per 
annum ? 600 x 1 .00986 Tab. No. for 60 days=z2605.9 l^d^sfc 

3rd. The interest of any sum at simple interest may be found 
by subtracting 1 from the Tab. No. and multiplying as before. 

^ EXAMPLE. 

Reqiured the interest on 2600 for 60 days^ 6 per cent. ? 

1.00986 — 1 1^.00986 X 6.00Z^5.91|600. 



R^tUe or Di9cwnf. 



Ill 



TABLE IV, 

tl^amhg th amount of 1 doUar or I pounds from 1 day /o 16 yearM^ 

computed at S65 days to the year^ 





6fier CffU* 


7 per cent* 




6 per cent.. 


7 per cent. 


1 


;j000164S8355 


1.00019178 


20 


1.003287 


1.003835 


2 


1 .00032P 


1.000383 


21 


1.QP3453 


1.004026 


3 


1.000493 


1.0e0575 


22 


1.003616 


1.004218 


4 


1.000657 


1.000767 


23 


1.003780 


1.0044U 


5 


1.000822 


1 .000958 


24 


1.003944 


1 .004602 


6 


1.000986 


1.00115' 


25 


1.004107 


1 .004794 


> 


1.001151 


1.001342 


26 


1.004274 


1.004986 


8 


1.001315 


1.001534 


27 


1.004438 


1.005178 


9 


1.001479 


1.001726 


28 


1 .004602 


1.005368 


10 


1.001643 


1.001 917 


29 


1.004766 


, 1.005660 


11 


1.001808 


1.002109 


30 


1.004931 


1 .005952 


12 


1.001972 


1.002301 


31 


1 .005095 


1 .006044 


13 


1.002137 


1 ,002493 


32 


1.005260 


1.006136 


14 


1 .002301 


1 .002684 


33 


1.005424 


1 .006327 


15 


1 .002465 


1.002976 


40 


1.006574 


1 .007670 


16 


1.002630 


1.003068- 


50 


1.008214 


1.009588 


17 


1.002794 


1 .00326 


60 


r.009862 


1.011904 


18 


1.002959 


1.003452 


90 


1.014793 


1.017256- 


19 


1.003123 


1.003643 









Months. 





C per cent* 


7 per cent. 




6 per cent* 


7 per cent. 


1 


1.005 


1.0058'3 


7 


1.035 


1.04083' 


2 


1.01 


1.0116 


8 


1.04 


1 .04666'6 


3 


1.015 


1.0175 


9 


1.045 


1.0525 


4 


1,02 


1 .02'3 


10 


1.05 


1.05833'3 


5 


1.025 


1.02916'6 


11 


1.055 


1.06416' 


6 


1.03 


1.035 

Yd 


12 

ars. 


1.06 


1.07 




§ per cent. 


7 per cent. 


1 


6 per cent* 


7 per cent* 


1 


1.06 


1.07 


9 


1.54 


1.63 


U 


1.12 


1.14 


10 


t.6 


1.7 


3 


1.18 


1.21 


11 


1.66 


1.77 


4 


1.24 


1.28 


12 


1.72 


1.84 


5 


1.3 


1.35 


13 


1.78 


L91 


6 


1.36 


1.42 


14 


1.84 


1.98 


7 


1.42 


1.49 


15 


1.9 


2.05 


% 


1.49 

-t 


i.56 

] 


1& 

L 


J. 96 


2.12 
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To collect a divisor for days^ months^ and years : 
Rule.— -Take the decimal parts for the different denomifiatioM 
of the given time — ^the sum more one will be the divisor. 

* EXAMPLE. 

Required the present worth of jS^OO, due 10 y^earsy 4 monjthst 
14 days hence, ctiscount at 6 per cent, per annum. s 
.6 - - decimal part by the table for 10 years. 
.03 -- cfo. -•-----.4, months. 
.0023 - c/o. - - - - < - - « 14 days, 
add 1. 



1.6223 amount of 1. for 10 years^ 4 months^ and 14 days^ 
and a divisor for any sum at that rate and time. ' 

Then 1.6223) 500,000 {30S.20. firesent worthy Jnsvfer. 

714-0 remainder. 
To firove Discount, cast interest on the present worth, for the 
given time and rate*-4he amount should equal the given sum to 
be discounted* 308.20 present worth as aborve. 

6 per cent. 



18.492 interest for 1 year, 
10 years. 



184.92 interest for 10 years. 
3 months=:z^z= 4.623 do. for 3 months. 
1 do. =:j.= 1.541 do. 1 do. 
10 do. =^= .513 cto. 10 days. 
3 do. =^^z= .154 do. 3 do. 
1 do. =1= .051 do* 1 do. 

308.20 present worth.^ . 



g500. proof. 

S. What is the present worth of 554000, due 75 days hence, 
discount at 6 per cent, per annum i Ans. 1S395 1.29. 

9. What ready money must be paid for a note of S54500, due 
60 days hence, discount at 6 per cent. \ Ans. 554456.06. 

10. What discount must I deduct from a note of 55500, duo 
45 days hence, at 7 per cent. ? Ans. 554.28. 

1 1 . What is the present worth of a bond for SSOOO, due 4 
years, 6 months, 20 days hence, at 6 per cent. ? Ans. 556282.^5. 

JstevO'Yorky 1st Dec. 1802. 

12. Discounted the three following notes, viz. 
George Bamwall's, for 55500 due 30th January ; 
Wm. Constable's, - - 720* - 15th do. 
John Glover's, - - - 800 - 30th instant : 

What sum must be deducted for discount, at 6 per cent. ? 

Ans. 5513.9*. 
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The difference of Discount and Interest. 

Interest is almost universally used by merchants for the cal- 
culation of discount. For a short time^ and small sum, the error 
is not worth correcting ; but when the time is considerable, and 
the sum large, the error becomes greater than we might at first 
apprehend* This can be better illustrated by example than ar- 
gument : 

EXAMPLE* 

Required the difference of the discount and interest of S 1000 
for I month, 2 months, 4 months, 8 months, 1 year, 5 years, and 
lO years, at 6 per cent, per annum ? 





Iniereat. Discount. 


\ month 


$5 S54.97 difference g0.03 


2 - - . 


10 - . - 9.90 .... .10 


4 . - . 


20 - « - 19.78 - - - - .22 


8 - - - 


40 - - - 38.46 - - - - 1.54 


1 year - - - 


60 - . - 56.61 - - - - 3.39 


5 - . - 


300 - - - 230.77 - - - - 69.23 


10 . . . 


600 - - - 375. r - - -225. 



Thus the seller of a bill or note of 2 100^, will lose by inter- 
est in one month only about 3 cents, for 4 months 22 cents, for 
8 months 21*54, for a year 23*39, and for 10 years 2^^* 

Present worth of Annuities. 

The present worth of jfynuities is found by dividing each fiay^ 
nunt by the amount of 1 for the ^ven timcy the sum of the differ- 
ent terms found, is the present worth.. 

At first view this appears absurd; because, if interest be cal- 
culated on the present worthy the amount will be more than the 
nan of the annuity ; but if interest be counted on the present 
worth of each payment^ for its respective time^ the amount will be 
equal to the annuity for that time. 

What is the present worth of an annuity of 21000 to continue 
6 years, discount at 6 per cent, per annum ? 

\.06:=:9^%A0 present worth of \st yr's, annuity .^ 



2lOfO-i 




1.12ZZ892.85 - - - - 2nd do. 
1.1 8=: 847.46 - . - - Zrddo. 
1.24zr 806.45 - - - - ^t(i do. 
1.3 zr769.23 - - - - Sth do. 
1.36IZ735.29 - - - - 6th do. 


do. 
do. 
do* 
do. 

dOm 


fli4994.6S present worthy Ans. 





^i 



124 Equation (^ jPaymerUt, 

Some ims^he this method of purchasing aimuities^unjust ; 
that they should be computed at compound interest* L^eaving 
the buyer and seller to settle tins matter, we shall give a^ few ex« 
amples for the learner's sake, and proceed to &ctonige and 
exchange. 

2. What is the preseM worth of an annuity of 8500^ to een^ 
tinue 5 yearsi at 5 per cent* per annum ? jhn. S2 1 79* 13 ^ 

. S. What is the {present worth of 81200 yearly rent for 8 yearsf 
at 6 per cent* per annum ? jfm. 8 . 

4. What is the present worth of 8<^'00, annuity to continue / 
yeara, axid not to commence till the ex|nration of 4 yeetrst dis- 
count allowed at 7 per cent* per annum ? Am. 82&44.P6* 

5. What is the present wopih of <£50, anniuty to continue ^ 
years, at 5 per cent, per annum ? >4h8. £256 13 7. 

6* What is ^BO anmnty worth in ready money, to ciMHimie 5 
years, at 6 per cent, per annum ? - ^w*. <£*34a 15 U 

7. What is. the present worth of «£10Q annuity to continue 5 
yeatrs, at 6.per cent* per annum E Jm, £4&5 18 9j« 

Equation of Payments. 

When several debts are payable at different times, and the Dr» 
and Cr* mutually agree that all the sums should be paid at once^ 
and at such a time that neither party should sustain tbss thereby ; 
this is called equating the time of fia^ment, for which this is the 

Rule.— M///^^ each particular payiment ky its time, ^idd 
the products, and divide the sum by the whole debt, the quotient is 
equated timeyor the payment of the whole. 

EXAMPLE* 

1* A owes B 8^00 ; whereof 200 is payable at 3 mcxithst 150 
at 4 months, the remainder at 6 months ; but they agree that tiie 
entire should be paid at once : Required the equated time : 

200 x3z: 600 

150x4= 600 

250x6=1500 

600 ) 2700 (4^ moniha, Anawer. 

Though the above method is in general use, yet it knot strict^ 
ly true, for we must suppose that in paying' a debt before it is due, 
the discount, not interest, should belost* But the error is so trifling, 
and the twie method y^firoiix^ that this rule vnU nereergo out of use. 

2* A bought goods of B, to the amount of 84iS0, to be paid a& 
follows : 260 in 5 months, the remsdnder in 7 months ; but they 
agree to make one payment of the whole : What is the equated 
time? Ans. 5 months 26^ days. 



3. C owes D a certain sunif payable as follows : ^ in 3 mo. 
j- in 4 months, and ^in 9 months ; but they agree to make on« 
pajrment of the entire : Reqoifed the equated time : 

Ana* 4 montha 10 daya, 

4. A debt is to be discharged thus : ^ immediately, ^ at 4 
months, ^ at 5 months, and the rest at 6 months ^ At what time 
may the whole be paid ? jina, 5 montha. 

5* £ is indebted to F <£340, which by agreement, b to be paid 
5 months hence ; but £ is willing to pay down ifr'40, provided he 
kas a longer time &r ther payment oi the remainder, whkii is 
^Igreed to : The time q& pajrment is required : jhis* 6 months. 



Factorage or Commission y Brokerage , €s?c, 

- jt Prendum estimdiBd u$ so much per eent. for the transactiait' of 

buaiiie^ by a £ictor, is called Jbetomge^ ctmmmaion or br^cragem 

Rule.— -Mutdply the amount sales, &c« by tiie rate per cent. 

diinde by 100, the quotient will be the amount j comndaaionybroker" 

Otherwise, 

Mtdti|riy the amodnt saies by the rado, (see Tab. 3^ nmple inter- 
est page 1 17) the produeC will be the commbsiofi, &e, 

EXAMPLB. 

1. What is the commissi(xi on an account sales of g6754.50, 
at 3i per cent. Ana. J5236.40. 

%. Whatts the brokerage em 8654.40, at ^percent.? 

3. What brokerage must be paid on 2800*50, at ^ per cent. ^ 

Ana. 556.00.-f- 

4. Sold goods to amount of £31^5.60 : Wh^t is my commis- 
•ion on the sales at 3^ per cent. ? Ana. jS 12.96. 

6. A £sictor owes a merchant Si 000 neat proceeds, and has 
orders to lay it out on merchandise, and hold 2 per cent, for his 
commission and charges : How much must the factor lay out on 
these terms? Ana. $980.^0. 

7, A factor owed his employer 55456.50 neat proceeds ; the 
merchant thinking it more advantageous to have merchandize for 
the amount, than to draw, ordered the factor to buy and ship on 
his account. The factor's invoice is S'4'(3.20, the remainder he 
holds for commission and charges : What rate did he charge ? 

AnSf S fur cent. 



Insurance. 

A Writ^ or Policy of Insurance^ is a security passed from the 
insurer to the insured^ whereby the inaurera or underunitersj in 
consideration of a certain premium, are bound to make good to 
the assured all such furofierty mentioned therein^ or an equivalent 
thereto^ against all hazards^ fierils^ losses^ S^c, or against smne partis 
cular event. 

This Instrument^ when once efTected, becomes the property of 
the assured^ and is executed by the insurer alone, subscribing his 
name, from which he is called 201, underwriter. 

The Premium is rated at so much per cent, on the property in- 
suredy and rises or fells, according to the risk or hazard run. 

In cases of total loss^ the underwriter makes good to the assured 
the amt* insured, deducting 2 per cent. : this is called Discount. 

Mandonment is that right which the assured has, in case of par- 
tial loss, to relinquish his interests in the property insured to the 
underwriter, and claim the amount insured^ as if for a total loss. 

Salvage is an allowance or premium made by the owners of ship 
mid cargo^ for saving the ship or cargo, or both, from the dangers 
of the sea, pirates^ or enemies ; and, till such premium is made, 
the person saving the property is justified in retaining it. 

General average is a contribution prqportionably borne by all con^ 
cemed in ship and cargOj where a partial loss is incurred for the 
preservation of the rest, though it is ultimately made good by the 
underwriters, in proportion to the sums they have underwritten. 

Partial loss signifies the damage a ship or goods may have sus- 
tained, in her voyage from some of the perils insured against* 

Average loss must be sustained by the owners of ship and car- 
gO) or freight, in proportion to their respective adventures at ha- 
aard* The average loss must amount to 5 per cent. 

CASE I. 

The calculation of insurance is simply the same as simple in- 
terest for years. 

EXAMPLE* 

What is the insurance on £1000, frx>m New-York to Havanna, 
«t 7 percent.? 

as 100^^7 per cent. :: 1000 
10 

' Jins. gro 

. — r 



Insurance*^ l^T 

But adventurers generally coyer the adventure, that is, thef 
take out a policy for such amount as will be equal to the sum at 
hazard, together with the insurance. 

RuL£."--s/i« 100 IcM the premium ia to 100, «• is the given in*- 
voice to the amount that covers it* 

EXAMPLE. 

What amount must I take out a policy for to cover an in- 
iK)ice of S7440, at 7 per cent. ? 

100 

r 



as 95 : 100 :: 7440 : to gSOOO Answer. 



In giving theorems in the foQjiymng cases j 
Let orzslOO. 
\ yi=premiuni. * 

a=:amount to be insured. 
«=sum to be covered. 
r=rebate or discount. 

3. A merchant adventures J^6640.83 : For what amount must 
he take out a policy to cover the same, at 1 5 per cent, premium^ 
and 2 per cent, discount, in case of loss ? Ans, £8001 . 

4. What shall the amount of a policy be to cover an adventure 
of S4 173.60 premium, 4 per cent, discount, 2 per cent, in case of 
loss? Ans. 24440. 

5. Shipped goods for Jamaica, as per invoice, $987 : What ' 
amount will cover the same, at 7 per cent, premium, and 2 per 
cent, in case of loss ? Ans, S 1084.6 1 

CASE II. ^ ^ 

When the amount of the policy and premium are given to find 
Ihesum covered. 

Theorem. As x : :ew-^ :: a : «• 

Or thusy z z». 

EXAMPLE. * 

6. A merchant insuring an adventure, at 7 per cent* took out 
t, policy for SS8000 : Required the sum at hazard. 

100 



as 100 : 93 :: 8000 : to 557440 Answer. 

For questions 7, 8 and 9, transfiose andprvoe questions 3, 4 cmd 
5 h% this manner* 
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CASE IIL 

When the amount and sum covered are given to find &e pre- 
mium and rebate. 

Theorem. A&a i 8 zi x i x^^-^-r* 

' 8X 

^ Otherwise^ ^p— — ==^-f-r« 

a 

EXAMPLE* 

A merchant insuring $4 1 73.60, took out a policy for JS4440 : 
The premium and rebate are required* 

Aft 4440 : 417S*60 ;: 100 : 94, 
and 1 00~9 4 rr 6 firemium and discount. 

Then 6— •2ss4yitfr cent, pttendum^ and 2 per cenU diacotmt. 

For guestions 11,12 one/ 1 3, tranafioae and firorue queationg 2, S 
and 5 in the same manner, 

CASE IV. 

When the adventure is continued from one port to another at 
Ihe same, or different risks, to find die amount that will cover the 
adventure ail round. 

Rule.— ^Sz^/rar^ each firemium from 100, and mvltifdy the se- 
veral remainders for your first number*^^en raise 100 to that 
power denoted by the number of risks for the second^ and make the 
sum adventured the third of a statement in the Rule of Three : the 
fourth nwifiher founds from this firofiortiony vrill be the amount of the 
fioHcy to be insured all round* 

EXAMPLE* 

14. A merchant insures an adventure of S^OOO to New-Or-. 
leans, at 7 per cent. ; thence to Kingston, Jamaica, at 5 per cent. ; 
thence to New-Yoric, at 9 per cent. : For how much must he 
take out a policy to cover the adventure round ? 

JPiraty 100 100 fOO 
7 5 9 

93 X 95 X 9\ZZ^S965 Jirst member, 
and 100|^=1000000 second do. 

Then as 803985 : 1000000 :: 4000 : to g4975.21 Anrcoer* 

15. A merchant in New-York insures an adventure to Lon* 
don, say S23.085, at 10 per cent. ; thence to Oporto at 5 ; thence 
to Philadelphia, where the voyage ceases, at 14 per cent.: For 
lu>w much must he take a policy to cover this adventure ? 

Am* £30*000.^ 
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16. A in New-York insures glOl 19.33 to Philadelphia, at 2i 
percent. ; thence to New Orleans atv7 ; thence to Havanna, at 
4, and from Havanna home, at 5 per cent. : What amount will 
cover tlus adventure round with 2 per cent* in case of loss ? 

Am. gl2500. * 

CASE V. 

When the adventure is at different risks round, and a premi- 
um required equal to a mean, or tantamount to the sevepl rates 
per cent. : 

• - Rule.— -^'?w/ the amount to be insured by the last case, subtract 
the sum adventured from the amount^ the remainder is the entire of 
the discount and firendunu 

' Then say, as amount is to the difference, so is 100 to the rate 
per cent, irom which subtract the discount, the remainder is the 
premiimi you have to pay the underwriters, &c. * 

Theorem, a^-^x^r-^fi-^r and /ir— rzi:/» 



EXAMPLE. 

17. Amount of 16th question is g 13500 

Sum adventured 10119.33 insu. and discount* 

then as 12500 : 2380.67 :: 100 : to 19.045 firem. and rebate. 

subtract rebate 2. 



17.045 rate per cent. 
and tantamount to all the risks. 

Then from the amount 1 2 500 

take 12500 at 17.035 fier cent. 2140.665 
12500 at 2 percent. 250. 

———2380.665 



Rents* sum covered jglOl 19.33 

For questions 18 and 19, transpose and prove questions 15 
and 16. 

CASE VI. 

To find the equal premium paid on a policy taken out to cover 
an adventure to two or more places. 

3 

x/s xx^ 

Theorem x 



. . a 

Rv LK. -^Multifily the adventure by \00 as often as there art risks^ 
and divide this product by the policy. Second. — Extract that root 
of the quotient denoted by the number of risks ; this root subtracted 
from 100 will give the equal rate. 



1 30 Exchange* 

EXAMPLE* 

A in New-York, adirentures 552187 to London : from thence 
to Jamaica ; from Jamaica home ; to cover which^ he took out a 
policy for gSOOO : What was the rate per cent, premium ? 



^2187x lOOx lOOxlOO 

lOO-^ '■ r: XOfier cent. jins. 

3000 

21. A merchant in Boston adventures 81038.23, to New- 
York ; thence to New-Orleans ; and thence to Jamaica ;, to cover 
which, he took out a pojicy for 1250 dollars : Require^ tJiepiiB- 
mium per cent. : Am, 6 f^er cent* : 

By this case is estimated the premium between the insurer 
and the insured. When the adventure is to be continued £ix>m 
one port to another at equal risks, or to all the ports at one risk, 
and that the voyage ceases in any port shoit of the ship's first 
destination. 

If half the voyage be performed, it is estimated at two equal 
risks ; if one third, at three ; if one fourth, at four ; and fiSom 
this to find what rate per cent, premium must be paid to the in- 
surer on the part accomplished, use the foregoing rule. 

£XAMPI«E. 

A in Boston ships an adventure of 55800 to New- York ; thence 
to Charleston ; thence to Havanna, insurance at 20 per cent, 
round ; but the voyage ceasing in New-York : What must the 
underwriters receive per cent, estimating one-third of the voyage 
perfected ? 

First. 100—20=80 

then as 80 ; 100 :: 8000 ; to 10,oOO 
and 8000 X 10O,3=:8,O00,OOO,O00,-r 10,000=800000 

then y/800000=92.83-f- and 100 — 92.83=7.16/ier c<f7ir. An^ 



Exchange. 



Exchange, considered as a rule in arithmetic^ is chiefly com- 
prehended in this Problem, viz. how to reduce the money of one 
country into that of another* It may likewise be defined a fixing 
of the acttuzl and momentary value of money. 

Gold and dtuer^ as metals, have their intrinsic value ; but, as 
they are capable of becoming the sign or medium by which mer^ 
chandize may be estimated, they may receive an additional value ; 
for were gold and silver no more than merchandize, their value 
would be less fluctuating. 



I 
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As money J the legislature can fix a value on gold and silver in 
some cases, and in ^ers they cannot : they can fix a proportion 
between siifer as metal^ and silver as money ; between tie several 
metals made use of ta^a«« tia moneys establishing the weight and 
standard of each denomination^ and assigning to it that ideal vahie 
by which it is made current* 

On the reverse, if we compare the money of one country with 
that of another, it receives a new value, which is fixed by the 
current course of commerccy and the general ofdmon of merchantSj 
but nevpr by the laws of any particular nation ; because it is li- 
able toincessant variations, and depends on the accidental circum- 
stances of iradcy the money transactions between nations, and the 
state of their /ittd6c credit. 

The mutability qfthe course of exchange is not realy but relative: 
For instance, when Boston has greater occasion for fiinds in Nor- 
folk, than Norfolk has in Boston, though the specie of both 
places be the same, as to currency and standard, yet, when there 
is not 2l fund of credit at Norfolk equal to the debit, the price 
of bUlsy not of money y will rise of course at Boston. 

To set this in a more particular point of view, let us consider 
that, if our purchases in foreign countries balance their pur- 
chases in oursy there will be enough of bills in tlie one to settle 
accounts with the othery and the exchange will be at fiar ; but if a 
nation supplies us with more than it purchases, there will be a 
balance against usy to discharge which the money y or bitts of ex* 
change on that nationy rises aborve fiary and puts ours belo%v it, 
which constitutes the course of exchange : 

From which we may naturally in/ery 

1st. That the course of exchange between two nations is a 
hercUdy thsX publicly proclaims the state ^commerce between them, 
and which of the two is indebted to the other n 

2nd. The nation which is indebted has the disadvantagcy both 
in commerce and money negociations. 

3rd. That the balance of trade naturally imports specicy and 
renders money at home more valuable abroad. On the reverse, 
when the balance is against a nation, their specie is exportedy and 
becomes thereby of less value. 

A Bill of Exchange m a written order delivered in one place 
for value received thercy (according, to the rate of exchange agreed 
on) for the like value to be paid to the holder of the bill in the place 
on which it is drawn. 

Par, in exchange y is the supposed equality between tJie monies of 
one country and that of another^-^hat isy when the nioney received 
for a bill of exchange is equal in value to the money paid for ity 
then the exchange is at par. 

The C0URS.E of Exchange, being variablcy may be defined 
the fluctuation of pary because it depends on the particular demands 



I St Domestic Exchange* 

of merckantafor bUU on the fdace to which the bakthce is due : and 
Hketmej that the money paid for a bill of exchange is esteemed egtd" 
valent to tAe sum exfireased on the face of the ^t// ;•— Cooaequentlyy 
bills of exchange are a kind of merchandize that rise and fall in 
price, in proportion to the demand for them, v 

Usance ia apartiadar time afiecifiedfbr the payment of a bill ofex^ 
ehange after acceptanccybeing in someplacea ZOdaya^in others 60or90* 

Domestic Exchange. 

The reciprocal exchangea of the U. S. are for doUara and centa ; 
yet} as many affect to keep their accounts (both foreign and do^ 
meatic) in currency, we give the following proportionate acalcj 
which serves to change the currency of any one atate into that of 
all the othera. 

The value of the Federal Dollar, estimated in the currency of 
the different states, is as follows : 

States of N. England,') 
Virginia, V # « 

Kentucky, and f"^' ^• 

Tennessee* 3 

New-York, 
North'Carolina. 

South-Carolina, 
Georgia* 

New-Jersey, 
Pennsylvania, 
Delaware, 
Maryland. 

From the foregoing proportion we establish the following 
Theorems : 

To change the currency of the atatea cf 
New-England, 
Virginia, 
Kentucky, and 
Tennessee, 

Into the currency of 

5«!:;^S:.w \ Theorem, ^da for X 4-^3. 




North-Carolina. 
New-Jersey, "J 

Maryland 



Sfir'^ Ueorem. ....i^orxs-*. 
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To charge the^ currency of the states (/'. 
New-York and 
North-Carolina, 
Into the currency of the states of ^ 

New-England, \ ^ 

KSky, and ^Theor. Subtract i, or x S-i. 

Tennessee. j 

New-Jersey, *! 

Maryland. J 

South-Carolina, > g„a,^„^/ 5 ^^ x^ r • 1 9 
Georgia. 5 ^"^'^«^' tV> or x r-;-12. 

7b change the currency of the states of 
New-Jersey, Pennsylvania, 
Delaware, Maryland, 

Into the currency of the states of 
New-England, ^ 

Tennessee* j 

New-York, > ^,j , wn* . 1*. 

North-Caiilina. S"^^"^ or x 16- 15 

^th-CaroUna, 7 j^^^ ^ gg^ ^^^ ^ ^^ 



To charge the currency of the states qf 
South7Carolina and Georgia, 

Into the currency of the states qf 
New-England, '\ 

Virg^a, \Jdd* oT^g^r 

Kentucky, >Mar or X9 . 7 

Tennessee. j 

New-York, > ^ , . , .^ i « . • 

North-CarJ,lina. J ^'W f. or X 12^7 

New-Jersey, 
Pennsylvania^ 
Delaware, 
Maryland. 

Or to the currency of South-CaroUnaor Georgia 
add i the sum, 
more y of that haff', 
more ^ of that seventh part j 
I the sum is the answer required. 




Domettic £xehange- 

XXAMPLES. 

1, Givetfr-^113 IO«.Virginiaaiidstat£sofNew-£ngtoiidcui'- 



Teacy, to be changed into that of 



South-CareUn^ ^^.^87 10. 



Pennsylvania, 
Maryland, 
Delawate, &c< 



2- Given— ^150, New- York and North-Carolina currency, to 
be changed into that o" 



V 



PennBylvEnia, 

Delaware, 

Maryland. 

New.H»mp.hire, !^„. j;,,2 ,„. 

Virginia, Etc. ) 

g2^>*^ ^^.^87 10. . 



3. Given— ^140 13«. 6d. Pennsylvania, Delaware, and Ma- 
ryland currency, to be changed into that of 
New-HampBhire, "J 
Vir^nia, VJni. ^112 10. 

Kentucky, Sec. 



South-Cart 
Geoiflia. 



South-Cuolin^ ^^n..£t7W. 



iTcn— =f87 10s. South-Carolina andGeot^ currency, to 

^^ into that of 

New-Hampshire, 

Vli^inia, 

Kentucky, Sec. 

Sew-Yoit, 

>forth-Carolina. 

Penmylvania, 

Delaware, 

Maryland. 



V-Au. ^11 

IjAu. .if 1* 



*'^ 
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Exchange loith Great-^itain. 

The Bank or England was incorporated by charter in the 
reign of William and Mary, and is under the direction of a gov- 
ernor, deputy-governor, and 24 directors, who are chosen annual- 
ly. By their charier they are not to trade^ nor suffer any person 
in trust for them, to trade in any merchandize^ but they may buy 
or sell UlU of exchange^ buUiony firdgn gold and sitver coins, Spc. 
^ Bank Stock is /lersonaij not real estate : therefore, no contract, 
rither in word or writing, can be good in law, for buying or sel- 
ling bank stock, unless it be registered in the books of the bank 
in the space of seven, and the stock trans/erred in fourteen days 
after the contract. . 

It isfeloTty to counterfeit the seal of the Bank, or any sealed bank 
biU or note. 

This company is said to have upwards of twelve millions ster- 
ling of paper in circulation ! 

In Great-Britain they keep their accounts in currency, or 
pounds^ shillings and pence. 

Afarthir^ make I fienmfm . 

12 fience ishilling. 

20 shillings 1 fioundy or £, which is imaginary • 

The real coins of Great-Britain are 
# Guineas of (gold) 21 shiUmgs* 
' HaJf-guineas 10«« 6(/. 

Quarter-guineas 5 3 

Crowns (silver J 5 

Half-crowns 2 6 

Shillings of 12 fience j sixpences, andfienccm 

^■^ standard for the gold coin of Great-Britain is 22 parts of 
/HH^/ic/, and 2 parts of a/% (copper). From a pound Troy of this 
mixture, they coin 444- guineas ; therefore, the guinea should 
weigh 5 dwts. 9|^ grs« ; but allowance being necessary for wear 
in circulation,. an act was passed by government, establishing the 
current wt. at 5 dwts« 8 grs» and the half-guinea at 2 dwts. 16 grs. 
The standard for silver coin, is 1 1 oz. 2 dwts. fine silver, and 
1 8 dwts* of alloy ; a pound of this mixture is coined into 62 shil- 
lings* The crown of 5 shillings should weigh about 1 9 dwts. 
8i grs. and the shilling 3 dwts. 20-,^ grs. nearly.* 

♦Note.— The par between the U. States and Great-Britain, 
does not seem to be calculated or establised on the intrinsic value 
of the English coin. To prove which, let us make the following 
remarks: 
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The par between the United States and Great-Britain as es- 
tablished by publicopinion, is found thus : 

«. 6d. W^. t «. Eng. i 

as 4 6 : 1 :: 30 : 4^ 

OfUt 

£Eng.i i fN. York and 

asl : H •• 1^ • 444| or ^177 15 fi|.-{N. Carolina 

L currency* 

And tojind the par fir the other statesy take the foregoing firofiortionj 

iz. Xirr 15.. 61- .,=^,66 13. 4.. J Jg;^|St^^. 

£177 15..6|Axr-J.12=103 U «* fe^""'^ "^ 

Ist* If a British guinea of 5 dwt. 8 grs. be current in England 
at 2 1 shillings, and in the United States at 8 8-^ cents the dwt« we 
shall find the value to be 4 dlls. 73 cents 6 mills. 

2nd« The weight of the British inu^inary j£ is ascertained by 
this proportion : as 2U. : S^dtvti. :: 209 : 5-^ dwt: 

and its value in federal money, at 88.8 cents, is 45 1 cts. 0^^ n^s. 

Or thu8 : 
as 21«. : 47S^jf cts, :: 20 : 4 doia. 51 centa^ 0|{( mi/&,asbefore9^ 
but 4 dollars 5 1 cents is near enough for calculation. ^J| 

From these considerations it would appear that the fc^o^^ 
would be a par for the United States with England : t 

£sVg.$. £sVg. g. fNew-Yorkand - 

as 1 : 4.51 :: 100 : 451 or c£l804-< ^^^^^,^*^^^ 

* I N. Carolina currency. 

And tojind the par for the other states : 

180f-,V=J69i 5Penmylvaiua and t * 

T Tg^ T ^ Maryland currency. ^B 

180»— i-135^5^^^^^^^^ ^^ 

1 803—,^ 1 J5tV ^ States of New-Ei^pland. 

180* X 74-12=105.^ ?SfSo^r 

^ • \ South-Carolma currency. 

For if a dollar be current in England, 4*. 6rf. the £ sterling 
will contain 4^ dollars, value in the United States $4.44^ 
the guinea will contain 4^, value in do. 4.66|. 

the standard guinea of 5 dwts. 8 grs. is valued at 4.73^ 
by which it appears that a guinea is better by 06-rf 

than its value in dollars in theexchange, 8cc« 

The foregoing calculations are given under tliis idea, that as 
a guinea of 5 dwts. 6 grs. which is current in the U. S. and esti- 
mated as a par for 466-|^ cents, would not pass as coin in Great- 
Britain, but be sold as bullion. 



J&xchangt with Great-BrUain^ 
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Sbon rules jfar changing BritUh aterUng into federal^ and the cur* 
renciea qf the several states at fiar^ and the contrary* 

Sterling into FederaL ^ Federal into Sterlings 



Rule,— Multiply* the ster- 
fing by 40, divide' by 9« 
' J£ 100 sterUng. 
40 

9) 4000 



S444.444 Jns. 

British guineas into/ederoL 
Rule .-^Multiply by 42, and 
divide by 9. 

lOOgidneasm 
42 



9) 4200 

2466.66§. Jns. 



Rule, — ^Multiply the fede- 
ral by 9, divide by 40. 
S444.44^ 
9 



40) 4000.00 



<£100. steri. Jns. 



Federal into British guineas. 
Rule. — ^Multifdy by 9, and 
divide by 42. 
2466.66| 
9 



42) 4200. 



100 ^iim. Ans* 



f* 



Sterling into AC York and Mrth- 
CaroHna currency. 
Rule. — ^Multiply the ster- 
ling by 2, subtract ^ the re- 
mainder is the currency. 
<iflOO sterling* 
2 



« 



200 
22 



4 



H 



Ansm£\77 15 &^ currency. 
Or tMiSj 
To the sterling add -f of it- 
self, to that sum add J- of itself, 
the last amount will be the cur- 
rency. 

JS 100 sterling* 
1= 33 6 8 

133 6 8 
J-= 44 8 lOf 

jins. £l77 15 6^ as before. 



JVevf^Tork and Mrth-'CaroUna to 
sterling. 

RuLE.-^Divide the currency 
by 2,. add |- of the quotient to 
itself, the sum will be the ster- 
ling. 

2)£l77 15 6^ currency. 



I 



98 
= 11 



17 

.2 






<£lOO sterUng.^ 

Or thusy 

From the currency subtract 

iy fix>m the remainder subtract 

j- of itself, the last remainder 

vnll be the sterling. 

17715 6|. currency. 
i=: 44 8 



10|. 



133 



i= 33 



6 
6 



8 
8 



;flOO sterling^ as before. 



jk. #>■' 



16* 
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^irihtg^ to VirgkdtL and •mcB ^ 
JSTew-MngUmd turrency* 
RuL£«^-Tothe sti^tog add 
4 ^ itself. 

100 9terlmg% 
1=333 6 8 

«£l33 6 8 cvrreocy. 



Pirgmia and ^tatti ofMn^Eng^ 
land curr&nty to BterUng, 
Ri;le«*— «From the currency 
attract f* 

133 6 8 ewrrtruy^ 
J=Z33 6 8 

«£lOO atcrUng. 



SterBng to PenMyhfOma, Dela- 
vfarcy Marylandj attd JVevf" 
Jersey currency. 
RuLE.^— Multiply the ster- 
ting by 5, divide die product by 
3) tiie quotient is the answer* 
«;^100 aterUnf. 
5 

3)500 



^166 13 4 €wreinty^An9. 



PenMytuatda, Deksfoare^ Mary'- 
landj and MvhJ&rHy curren' 
cy to sterling. 

RtfLEr^Muidply the cur- 
retkcj by S, divide the product 
by 5 for the sterling* 

«£166 13 4curtmty. 
3 



5) 500 



<£100 



mri.J^. 



SterSng to Georgia and Souths 
CaroUna currency. 
Rule. — ^To the stetiing add 
•^ patt) the sum is the turren- 

<£l00 sterling. 
^=: 3 14 6| 

y/ins. £\0S 14 0|. etcrreney. 



Georgia and Sauth^Carolkia tur^^ 
rency lo sterling. 
Rule.— <From the currency 
subtract ^ part, the renudndef 
is sterling* 

jEiOS 14 Oj. currency. 
^= 3 14 Of. 

jins. £100 sterSng. 

# 



EXAlftPLE* 

i. A in New-Yotk owes B in Lond(MEi <£654 18 8 cutttn- 
cy : How much has B debit in Ms books, exchange at par i 

£6S4 IS 8 
iiS:163 14 8 



491 4 

J=:122 16 



JTSeS 8 Answer. 



N 



JSpccbqngf viUh Qreat^BriUm* 



1^ 



2. A merchant in Philadelphia draws on London for <£464 
18«. Sd, sterling ; How much must he credit his correspcmdent 
for, exchange at par ? jina. jE774i 17^ ^-f- 

3. A meh:hant m Norfolk remits a l^ of ^478 16 2, Vii^- 
nia currency, to Lcmdon : How much will his correspondent ere- 
£t him for in sterling ? Ma. «£359 2 1^. 

As accounts are generally kept in federal money, and the cal- 
culation of exchange more simple in that specie than any other, 
we shall use the fedendy unless in a few instances, for tlie sake 
of those who do not perfectly understand d^mals* 

TABLE OF EXCHANGE, 

JFbr iuytng and ael&ng biUa of exchange above and bdow par.* 



BR4 



Rate 



I 



1 

it 

3 

H 

H 



3' 
34 

H 





Rate 




Rate 




1.0025 


4 


1.04 


n 


1.0775 


1.005 


H 


1.0425 


8 


1.08 


1.0075 


H 


1.045 


H 


1.0825 


1.01 


43 


1.0475 


H 


1.085 


1.0125 


5 


1.05 


H 


1.0875 


1JD15 


54 


1.0525 


9 


1.09 


1.0175 


1.055 


H 


1.0925 


1.02 


5i 


1.0575 


9i 


1.095 


1.0225 


6 


1.06 


H 


1.0975 


1.025 


6i 


1.0625 


10 


1.1 


1.0275 


6i 


1.065 


lOj 


1.1025 


1.03 


6i 


1.0675 


loi 


1.105 


1.0325 


7 


1.07 


lOj 


l.>075 


1.035 


H 


1.0725 


11 


l.U 


1.0375 


n 


1.075 


Hi 


ll.llS5 



XJS^ OF Tms TABLE. 

0fFhen the exchange ia above par : 

Alult^y the amount of t]»e bill by the number opposite the 
rate per cent, the product is the value of the bill. 

Wben the exchange ia below figr : 

Divide the ramgitint of the bill by Uie number c^poute the 
miMe per cent, the quotient will be the value of the bUl. 

These tables are not given with an intent to exempt the stu- 
dent from calculation, but are designed for the use of those whose 
business requires certainty and dispatch. 



• Note. — ^It is tiie practice wkh sfljb merchants, in buying 
andselling bills of exchange below par:^deduct the rate per cenSr 
from 100, and calculate the value of the bill on this proportion: 

Thus, the value of a bill of Si 000, at 5 per cent, below par, 
k only 8^50. This appears absurd f|x>m these principles ; 
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TABLE II. 

Shewing" the decimals ofa£ currency or Bterling^ 



ifiennyy 


ia £0.00104 




4 ahilGng 


•«air«£0.2 


I 


- 


- .00208 




5 


•m 


- 


.25 


1 


- 


- .00312 




6 


- 


- 


•3 


1 


- 


- .00416' 




7 


_ 


- 


.35 


2 


- 


- .0083' 




8 


. 


. 


.4 


3 


- 


- .0125 




9 


. 


- 


.45 


4 


- 


- .0166' 




10 


. 


«■ 


.5 


5 


- 


- .0208 




U 


- 


. 


.55 


6 


- 


- .025 




12 


. 


. 


.6 


7 


- 


- .02916' 


• 


13 


. 


. 


.65 


8 


- 


- .0333' 




14 


. 


. 


.7 


9 


«• 


- .0375 




15 


- 


- 


.75 


10 


- 


- .0416' 




16 


- 


- 


.8 


11 


- 


- .04583' 




17 


• 


. 


•85 


1 ahiliing 


.05 




18 


- 


- 


•9 


2 


- 


-. .1 




19 


- 


- 


.95 


3 


■• 


- .15 


Use. 










Required the decimal of a 


. £ equal 


xo£o 


17*. 


44^. 








Decimal. qf\7 8, '. 


r.85 














of^d. 


.01666 














of\d. 


.00208 


ins. 






■ 




.86874 V 





1st. Because the rise or fall of exchange is no more than the 
fluctuation of the par, or agio, by which the value of foreign 
money is estimated. 

2nd. The seller has a right to discount on the money he does 
not receive, as in common rebate ; otherwise the buyer has no 
right to deduction on the money he does not pay. • 

3rd. The worth or value of a bill of exchange below par, cal- 
culated at the rate per cent, advance, should be equal^to the sum 
expressed on the face of the bill, which cannot be so in this case, 
for g950x 1.05=997.50, being an error of j92.50. 

The true value of the above sum should I>e found by this pro- 
portion: 

A% 1.05 : 1 :: 1000 :: to ^^^'X.Z^ vaUie nearly. 

.>!«(/ 952.38 Xl.05=:;999.99+ or g 1000. 

This is the method pursued by all commercial towns in Eu- 
rope, wh»n they calculate by rates per cent. 

But the general usage of merchants is the criterion by which 
all mercantile matters must be reg^ated : the author, therefore, 
hopes that this digression will be treated with candour, even by 
those who pursue the methods of calculation hinted at above. 
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Thus the decimal of any number of shilluigs and pence may 
be had by inspection* 

EXAMPLE, 

In udng the twojbregoing tables : 

A in New-York owes B in Glasgow ,£654 15*. 6e/. to pay 
which, he buys a bill at 2i.per cent, below par : How much must 
he pay in federal money ? 

•£654 15 6=by the 2nd table 654.775 sterling. 

40 



9) 26191.000 



829 1 0. II j. vcdtie infed* money at par. 

Then to find the value of the bill at 2ifier cent, below fiar: 

Tab. J^om for 2i- fieri . ^ 

cent, b/tab. uiT t ^-^25) 2910.11 1' (2839.131 nearly, Jn^, 



2050 

8601 
8200 

4011 
3075 



9361 


^ ' 


9225 




1361 




1025 




3361 




3075 




2,86 


ZZ^ nearly. 



10,25 



5. A in New-York owes B in London .£1000 sterling ; to pay 
which, he buys a bill at 4 per cent, below par : How many dollai^ 
will he have to pay for the same? j^m. 24273.50 

6. B in Philadelphia orders C in Glasgow ^ ship on his ac- 
coimt to the amount of £1000 sterling, with orders to draw on 
D of London with 24 percent, commission : For how much must 
the Philadelphia merchant credit D, if the exchange be at par ? 

Jns. £\708 6 9 currency, or f^SOOO federal. 
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7. E in London owes F in Phitodelpkia ^630 stofifig: 
How many dollars must F receive for his draft at 24 per cent? 
below par? Jhb. g2731.70J? 

8. Prove the above bill. Aw. £ 

9. A fiw:tor in New-York owes his merchant in Londoo^ neat 
proceeds amounting to £\S00 sterling ; to pay which, he buys 
a bill at 4 per cent, above par : How many doflars must he pay 
for the same? Ans, jjS6933.S3|^ 

10. Prove the above bill. Ans. £ sterUng* 

1 1. B in Philadelphia draws in &vour of D in London, (with 
an intention of closing their accouAts) for .£1708 6«. 8</. curren- 
cy : What sum had D Dr« in his books ? Ana. <^1035 sterL 

Concerning' the gain and loss by the rise andfall of exchange. 

From the f(»%going examples it is evident, that a merchant 
may turn both rise and fall of exchange to his advantage, by buy- 
ing and remitting when it is low ; thus establishing a fund fer 
which he may draw to advantage when the exchange is high. 

jPor instance : 

A in New-York remits a Inll of Si 450.25 to London, which 
he bought at 4^ per cent, below par ; but on the rise of exchange, 
he drew for the same at 3^ per cent, above par : What was his 



gain? 



1450.25 X 1.035r:jgl50l soldjbr. 

1450.25-7-1.045= 1387.80 bought Jbr. 



113.20 gahh Ans* 

There is likewise a gain in imfiorting goldjrom Great-Britain in-^ 
stead (^dollars. 

For instance : 

C in London owes B in Philadelphia 1000' guineas ; whether 
is it better for B to have dollars remitted him at 49. 6</. sterling, 
or standard guineas of 5 dwts. 8 grs. in return ? 

1000X42 

r:4666.66|- value of the guineas^ if dollars are im* 

9 ported; but it appears that the intrin- 

sic value of the guinea qf 5 dmta, 8 grs, is 473.6 cts^^^TThertfiirt^ 

1000 X 473.6=4736 the value of the guineas^ 

At&&S6^ value in dollars. 

the 1000^. are better by 69.33^ than dollars to import^ 4r. 



f 
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Gi^t-Brftaln ejxhafig^ vM 

Switterfand,Nurembafgh5Leipslc, Dresden, Osnaburgh, Bruns- 
wick, Cologn, Liege, Strasburgh, Cracow, Denmark, Norway, 
R%t^ Revel, and Narva^ on the rixdpllar} the par being 49» 6(L 
or S4cL sterling* 
With Ireland, eu t^fier cent* advance* 

TrUice^JortheeaKifexchangeyat 29.365«f. eterling* 

Holland, 1 

Flanders, Vjbr Z^ achil. 7 groot^ at £\ Ot.Od* do. 

Brabant, J 

Sp8hiiJbrifxftia9freqfexch.orBrial9^ai4Sd» die. S 

Portugal, flnlAeint/rea, at t7ii* do* '§ 

Vemccj on the ducat of 20 sola d*or, at 50^. do. « 

Genoa and Leghorn, oa thepezzoy at S4d* do* *S 

Hamt^eti the eroten^ at 73^4* do* 8 

Naples, on r^ (fticfi^, at 40|</. db. § 

Florence, on nto ^ro«m» at 64ld* do. o 

Bologna, Oft MtfdMbry o^ SluK. i^o. Jg 

Sicily, on ^Aff crown, at 60rf. dp. ** 

Vienna, on the rix doUaVj at S6d. do, 2 

Bremen, on the rix doikrj at 42d* do. ^ 

BreslKWy on the rix dollar^ at 39d* do. ^ 

Berlin, on the rix doUatf at 4Sd* ^ do. 

Frankfort on the main, on thejloriny at 36d« do, 

Stetin, on r^ifiatvE*, at IHd* do. JS" 

Embden, onthe rix doUar^ at 42d. do. Ji 

Bolsena, on the rix dollar^ at 44d. do. g 

Dantzick, on IZiflorinsj at £\ ^* g 
Stockholm,*) ^ 

Upsal, fon the rix Mlar^ at 54d. do. ^ 
Thorn, J 

Petersburgh, on the rubiej at SSd. do* 

. Exchange with Ireland. 

They keep their accounts in Ireland under the same denondtuttume 
as in JSngland; they have scarcely any other than English coin in 
tirciilation. 

The par between EngUmd and Ireland is 8y per cent, advance'^ 
that is, £\Q0 EhgU^ is equal to £\Q% 6 8 Irish currency; hut 
the course of exchange is from S to \% per cent* 
* The national bank was established in the year 1 783, under the 
management of a governor, deputy-governor, and fifteen direc- 
tors, chosen annually from among the subscribers, with this re- 
striction, that five new directors at least be cfaoieaeTwy year. &c. 
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Bills on Ireland are uauaUy dramn/br sterUng money ; therefore 
the most necessary rule is, how to chai^ Iri^ to EngUehj and 
the contrary. 

7b change Irish currency into 
Mng&ah at par. 
Rule.-— From the Irish sub- 
tract ^ party the remainder 
will be English. 

EXAMPLE. 

.£108 6 8 Iri^. 
A = 8 68 



^100 sterL 



7b charge Eng&ah into Irish 
currency at pof. 
Rule.— «To the English add 
-^ part) the sum will be the 
Insh. 

EXAMPLE, 

<£100 
tV= 8 6 8 



^108 6 8 Irish. 



General Rules.— 1st. Reduce the Irish currency to half- 
pence) and divide by 117, the quotient will be dollars.— Multiply 
ttie dollars by 117, the product will be halfpence Irish. 

2nd. Or multiply the Irish by 160, and divide by 39, the quo- 
tient will be dollars— ^r multiply dollars by 39, and divide by 1 60, 
the quotient will be the Irish currency. 

example. 

By rule^nd* 1. How many dollars are equal to <£244 14 6 
Irish currency, if the par of a dollar be Aa. lO^d. Irish ? 

^244 14 6=244.725X160 



14683500 
244725 



39) 39156.000 (2l004^nffft^. 
39 



.. 156 

\56 



2. Prove the above. 



An&m 



Rule 3.— Multiply the Irish by 4. 102564, the product vrill be 
dollars: 

Or, divide the dollars by 4.102564, the quotient will be Irish 
cunency. 

EXAMPLE. 

3. In 21004 how much Irish currency ? 

4.102564) 1004.000000 (<f 244.725, or ^244 14 6 Am. 



\ 






IV 






Sxchange t^ith France* 145 

4. How manf doSars are equal to «£700 Irifth, exchange at 
par? Jhia. g2871.79^ 

5. In* J|68 50 how nkuch Irish corrency at par ? 

Ana. ^1669 13 9. 

6. Required a illidtiplier and divisor at par, between the U* 
States and Irekmdy a dollar passing at 4«. lO^cf* Irish ? 

jU ^. \0\d. : 1 :: 208. IrUh to ^A02S^^ Am. 

Theac methods may be taken aa proof a. For buying and ael&ngj eX' 
amtdea aufflcieni have been given in the exchange vdth G* Britain. 



Exchange with France. 

To the 'ttkisi of aeiencey as well asr fiie merchant^ a particular 
accoiint of Uti^ loeighta and mipaxuten of Frai^ce mu^ be agree- 
aMe : This id^ alone mustf b^ the excuse, if any is liecessatryy 
for giving the par^ulars in this place. 

For several centuries past tehwn^ goodjidth^ and all the princi- 
ples of aocial order j have exclaimed against the dtveraity of 
tveighta and meaaurea in France. A general and uniform scale^ 
though often demanded^ and as often prondaed by gcrvemmenty 
was never adopted till the late revolution^ when a system of 
iveighta and meaaurea waa established on principles' so ^cn^/Wlpyykfr- 
Ject and advantageoua, that^^ were bookaj recorda^ momanenta and 
meaattrea lost, posterity migEt recover Uiem with ease* 

TTua acale is established on the measure of a degree of the me- 
ridian^ equally distant fix>m the nor/A pole and the equator ^^ which 
is found to be 57027 tpiseS)— 4hisy multiplied by 90 degrees, givef 
5132430 toises, or 30794580 feet from the pole to the equator, 
and ia the aaaumed unity ea^ireaaed in ancient me€uurey from the 
iron tciae qf the philoac^ihiccd academy^ and the origin from which 
' QJU their meaaurea are derived. 

This beii^r established, they cho3e the number 10 as the aim* 
plest and most perfect number for a divisor, and after aeven auc* 
eeaaive dividona produced the number 3.0794580, or 3 feet 1 1^^ 
Unea nearly^ and thia portable nteaaure tifda adopts to take place of 
ihefbot^ the toiae^ and the e//, and called a mjc^re. 

Proceeding, from this measure, as the common unity in a ten- 
fold progression, they assumed the followkig names : 

French feet. 
Metre^ equal f9 3.079458 

Decametr^f 30.79458 

NectmnetrCf 367.9458 

JSHometrCi 807^.458 

Myriametrej 30794.58 
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The metre is itbdivided aa.follow9 ; 

French feet. 
Viz. Decimetref eguod to .30794SS OTy Sinchea $linee4floime. 

Centimetre^ .03079458 4 Unea 5 fiointfi. 

MU&Tnetre .003079458 B^fwinta. 

From thejbre^omgj they have deduced thefoUomng: 

ITINERARY, OR LONG-AfEASURE. 

Toises. 

1 decametre^ equal to 5. 

\Q decametre \ hectometre^ ^ 51. 

1 hectom 1 kilometre 5 1 3« 

10 kilom, Imyriametrej 5132. 

AGRARIAN MEASURE. 

1 aguare decametrcj or 100 aquare metrea^ make 1 «r^ 
XOfif^Oaquare metrea^ 100 aq. area^ 1 hectare^ 

These are substituted in place of the perch and acre (arpent) 
of France. 

CUBIC MEASURES. 

1 cvbia metre ia called a atere ; the lOthfiart of the atert ia caUed 
a deciatercy and ia uaed/or carftentry^ SfC, 

Aveaael of a cubical form^ tbhoaeaide ia 1 decimetre^ or a cyUndri-^ 
cal veaael of the same capacity y or aoHd content^ ia called a Ubre ; ii 
contcdna about 2 Id. of watery or US dz, of wheat j and ia asaumed<m 
the elemertty or atandardfor meaaurea vfcafiacity. 

10 'deciUtre make 1 litre, 

10 litre 1 decoEpr^, 

10 decalitre 1 hectolitre. 

10 hectolitre ate equal in cafiacity to 1 cubic inttre^ 

WEIGHT. 

The original weight ia taken tobt equal to the quantity ofdiatitled 
water contained in a cuMc veaaely the aide ofwhich^ ia equal to the 
one kundreth jfiart of a metre. This water weighed in vacuo at die 
temperature o^ melting ice, is equal to 18.841 grains ; to diis 
weight is given the denomination oigramme^ and from the^am- 
mcy all the superior and inferior weights are deduced by multi- 
plication and divisioii. 

1 milligramme Jyo\ 

, JO milligramme are 1 centigramme .01 

\0 centigramme I decigramme A • 

10 decigramme 1 gramme I. 

\0 gramme I decagramme 10. 

10 decagramme \ hectogramme 400. 

10 hectogramme 1 kilogramme 1000. 

10 kilogramme 1 myriagramme 10000. 
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I 

We see, therefore, that the gramme is an unit placed between 
two series of like numbers, the one increasing in a tenfold pro- 
portion to the myriagramme^ by which merchandize will be ascer* 
tained ; the other decreasing in the same proportion to the mil- 
Ugrammej or r^njth part of a gramme ; and is, therefore, adapted 
to medicinal dJoAmonetary weights and mixtures.. 

Theforegmng compared vnth EngUah>measure8^ 

The metre ia equal in. length to 39;383 inches 

Htre is egiud'to 6UOS3'culnc inchea 

gramme ia equal to 22.966 grs* TVoy 

kilogramme ia equal to 3.16. 4^ or. crvoirdttfioiae 
hectare ia equal to 11 968 aquare yardsj 

v)hzch ia rather leaa than 2^ acrea *,. 

' From the above proportiona^ it is easy to find the content of any 

mvoice in known names required. 

EXAMPLES. 




1. What is the content of 
1000 litres in wine gallons ? 

6 1.083 X 1000=r61083 cubic 
in/Qhea-^'^hia divided by 231, the 
cubic inchea in a Vfine gaU^n, 
givea 264 A3 gallona^ th^qnavfer 
required.. 



2. In 100 metres, how ma- 
ny yards ? 

1 m/etre ia 39.383 inchea. 
100 



36) 3938 



.a 



^na., 309-|. yda nearly^ 



The French money of account is franca and centimea. The 
real monies are Connected with the general system of weights, kc. 
and are as follow : 

Copper is coined into pieces of 
1 centime^ weight I gramme^ 
5 centimes^ 5 do. 

1 decimcy K> do. 

2 decimea, 20 do. 
Silver is coined into pieces of 

IJrancj weight 5 grammes and 
5 franca 25 grammea. 

Gold is coined into pieces of 
\Q grammea* 

1!\^ franc does not differ from the ancient Kvre tournoiae in 
value ; it is, therefore, estimated by merchants as a par with the 
United States for 1 9 cents federal money. 



Note.— These denominations are not universally used in 
France yet ; some using the old measures and new money in 
accounts, others the old money and new measures. 
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* To change francs into dollars. 

Rule. — Multiply the francs and centimes by the rat^ of ^i^« 
change--<livide by 100^ the quotient will be dolkrs* 

EXAMPLE* 

Fr. 

A merchant in Bourdeaux 3000.50 

owes a merchant in New-York 19 

3000 fran. 50 centimes: What ^__. 

is the value in federal dollars^ 2700450 

at 1 9 cents per franc ? 300050 
jhu. 0570.09^ cents. 



I9OO) $S70fi9j50 




To change federal dollars into francs. 
KuLE.-— Reduce the dollars to cents^ and divide by the rat« 
for a franc ; if a remainder occurs, continue the division to two 
decimal places for centimes. 

EXAMPLE^ 

2. A &ctor in Bourdeaux Fr. 

owes a merehant in New-York 19) 5S570.095 {$000.50 Ans. 
neat proceeds of a consign- 57 

ment, say g570.09i cts. : How 
many francs must he draw for, 
if the exchange is 1 9 cents per . 

franc? 

Ans. 3000 fr. 50 centimes. 

S. A in New-York draws on B of Paris for 5000 fituncs, at liT 
cents per franc : How much does he receive ? Ans. $750. 

4. C in Philadelphia buys a bill of exchange on Bourdeaux for 
5000 francs, at 18^ cents per franc : How many dollars does he 
pay for the same ? Ane. $925. 

The ancient monies of France were divided <is follow : 
12 deniers make 1 solm 
20 sols I Svre, valued at about 19 cents. 

3 Uvres I cr. qfexch. intnnsicatttf worth 29.Z^5d. sterl. 
6 Irirres 1 crown d*argentm 

4 crowns d^arg. 1 loms d'or^ or guinea. 

It would appear that the fr-anc and livre are both rated too 
high in the United States; for, by the arrette of June 1726, the 
French mark of 7oz« 18 dwts. 18.24 grs. English, was to be 
coined into 84 crowns of 6 livres each, intrinsically worth 9.788cK» 
sterling per livre, or franc ; this, valued in federal money, is only 
about 1 8^ cents, and any thing paid more or less than this, mu^t 
be a gain or loss in exchange. 
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5* F in Niew-York sells his (Jraft on Bourdeaux for 5000 francs, 
und receives $92^: What was the course of exchange ? 

^n«. iOASj; fier/runcf 

6. A in New- York owes B in Paris jgSOO : How many francs 
will A be debited for, if the exchange be at 1 8 cents per franc ? 

jin8. frm 4444.44^. 

7. If A in New-York buys a draft on Brest of 4444 fr. 44 J 
centimes for J5800 : What was the course of exchange ? 

Am, 20.18 
9* What is the amount of 4444 francs 44f centimes in fede 
ral money, at 1 8 cents per franc ? Ana, 800. 

New-York, 24th June, 1 803. 
Exchange for 8059 fr. 60 cent. 
At usance^ pay this Jirst of exchange (second and third of the 
same tenor and date unpaid) to Pier Lamotte or order, eight thou* 
sand Jifty'inine franca sixty centimes^ value received, and charge 
tke mcme to account, with or without advice* 

- Charles Wilkes. 

Messr9, Loftes ^ Co. > 
merchants, Farism 5 
What is the value of the above bill at 20 cents per franc ? 

Ans. 1611.92 

Paris, 16th April 1802. 
Exchange for 85^50^. 
Tkoenty days sight,, fiay the secocnd of exchange (first and third 
of same tenor and date unpaid) to George L* Estrange or order^ 
seven hundred fifty dollars forty cents, value received, and charge 
the same to account as per €uMce, 

Pier Dumont, 
Jean J. Montaigne, 
merch't Mw^York* 
What did Dumont receive for ius draft, at 20 cents per franc ? 

Ans, S752Jrancs. 



Exchange with Spain. 

The monies of Sp$dn are of two sortS) viz. the one called veAm, 
the other plate money. The velon is to the plate money as 34 to 
64. Dealers and commissioners of excbe keep their accounts 
in rials and mervadies velon, 
viz* 2 mervadies velon iiBflke I qoartile* 
4 do* do* 1 quarto* 

8^ quartos, or 34 mer* \u^ I nal velon* 

15 rial vn. or 510 do. 1 peso, or current dollar* 
20 do* or 680 do* 1 hard dollar. 

16 quartos^ or 64 do. 1 rial plate. 
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But bankers J remitters^ and acme merchantSj keep, their aecomtt^ 
tn old plate ^ or money of exchange^ 

viz. 34 mervadies plate make 1 rial plate, value in the U.S. iO. 10. 
8 rials plate 1 piastre c^oxchange^ .80 

10 do. 1 dollar^ 1. 

11 do. 1 ducat of exchange, 1*10 
32 do. 1 doubloon of exchange^ 3;20 

In the following table the first column shows the assay to be 
worse than American or British gold and silver— *ec(»w/, the 
absolute weight— ^^A^V^^ the standard weight— ^ottrf A, its value. in 
federal money- 

SILVER. f dv}t» dvft.gr. dwt.gr* 

Peso, or piastre, of 8 rials, 

now reduced to 10, 
Pillar, piece of 8 rials, now ? 



tdt 



reduced to 10, 
Mexico piece, - - - - 

New-Seville piece of 8, - 
Pistrine, of 2 rials plate. 



S 



GOLD. 
Old Spanish doubloon, - - 
half do. or double pistole^ 
Pistole, ------- 



New-Seville double pistole, 
pistole, - , - - 



1 
stand 



1 



U 



t 

I 

T 

I 

T 



3 
3 



IT 12 
17 9 



17 10 



14 O 



17 8 
8 16 
4 8 



8 16| 



H 



17 10.2 
17 9 



17 8.14 



13 21.15 



17 5.12 
8 14.16 
4 7.8 



value of 



1 nearfy.. 

99J. cts.^ 
current at 
XdUlqr, 

79f ct8, 
current at 
80 centt. 

20 cents. 
TJbete 
cotM are 
current in 

<^ tife U. S. 

I the mat. 
[jnearfy. . 



To reduce rials velon to rials of exchange : 

Rule. — Multiply the rials velon by 8^, the quartos in a rial 
Tclon, adding one for every 4 mervadies— 4lie product divide by 
16, the quotient will be the rials of exchange. 

EXAMPLE. 

1. Reduce 4564 rials 24 mer. vn. to rials of exchange or 
plate. 

rials. m.v» 
4564 24 

8f quartos in a rial velon. 



365 18 product of By to which 6 is added for 24 mer. vn* 
2282 



16) 38800 {2425 rials of exch. .dm. 



Mxchange vnth Spain. 



\n 



2. In 12142 rials 12 mer. vn. how many dollars plate ? 

Ana, 645 doUaray rtalsy 20 mer, vn, 

3. In 10000 rials velon, how many rials of exchange ? 

^7w. 5312 rialsy 16 mer.vn. 

» 

To reduce rials of exchange to rials velon : 

Rule, — Multiply the rials of exchange by 16, the quartos in 
a rial of exchange ; add one for every two mervadies^-divide 
this product by 8^, the quotient will be the rials velon. 

EXAMPLE. 

4. Reduce «450 rials 20 mer. plate to rials velon. 
6450.20 
16 



«i=8.5) 103210 firi)duce by 16, to v>hich 10 is added for 20 mer* 
85 

{12142 rials 12 mer. Ms. 

182 ' 

170 



( 




121 




85 




360 




340 




; 200 




iro 




30 


rem. 


'34 


mer. 


1020 


(12 


1020 





5. Reduce 2425 rials exchange to rials velon. 

Ms, 4564i rials %4 mer. vn, 

6. In 10 rials of plate, how many rials velon ? 

j^ns. 18 rials 28 mer, vn. 

To reduce Sfianish to Federal :% J| 

Rule.— .Reduce the odd rials and mervaifies to the decimal of 
a piastre ; multiply the given Spanish by .80— the amount will 
be dollars, and the decimal of a dollar ; of which two places will 
be suffideht to retain for cents. 
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EXAMPLE^ 

7. A in Valencia is indebted to B in Baltimore 875 piastres, 
6 rials, 2^54^ mervadies plate : What number of dollars isf A de- 
bited in B's books. Am. 2^00.67^ 

875.6.254=875.84375 

•80 



700.67,500 



Of mervadies and rials 

ft . 



Mer, 




il45?r. 




1 


.00367 


16 


.0«»881 


2 


.00735 


17 


.06249 


3 


.01102 


18 


.06616 


4 


.0147 


19 


.06984 


5 


.01838 


20 


.07352 


6 


.02205 


21 


.07719 


7 


.02573 


22 


.08087 


8 


.0294 


23 


.08455 


9 


.03308 


24 


.08822 


10 


.03676 


25 


.0919 


11 


.04043 


26 


.09557 


12 


.044 1 1 


27 


.09925 


13 


.04778 


28 


.10293 


14 


.05146 


29 


.1066 


15 


.05514 


30 


.11028 



TABLE 

expressed in the dechnat of a ptaatre^ 

f 



Mer^ 

31 
32 
33 



.11395 
.11763 
.12131 



Riak 




1 


.125 


2 


.25 


3 


.375 


4 


.5 


5 


.625 


6 


.75 


7 


.875 



I 



«» 
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USE. 



Find the value of 6 rials, 17 mervadies, in the decimal of a 
piastre. 

6 rials r= *7S 
l7mero, ss .06249 



•81249 



7b reduce Federal to Spanish : 

Rule.— Divide the federal by .80-4he quotient will be Spanish 
piastres, and the decimal of a [Miastre : The decimd shcmld be 
continued to 4 or 5 places* 
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EXAMPLE. 

Mvh-Torky Uth Mmhy 1803. 
1. Estchange for 86403.7*5. 

At twenty days sight j pay this second (^exchange (first and third 
of the same tenor and date unpaid) to Benjamin Pagej or or^ 
der^sLv thousand Jour hundred three dollars seventy ^e cents ^ 
value received, which charge to account as per advice^ 

Charles Wilkes* 
Dan Juan De Langara, ? 
merch% Barcelona. J 

How much does Don Juan deUt the drawer in Spanish piastres I 

•«|0) 6403.75 • 

8004.6875 

8 rials in 1 piastre* 



5.5000 



34 merv* 1 rni/. ^ 



17.0000 

jitts, 8004/^ 5 r. 17 mer. 

9, A xperchant in New-York <kuws on Madrid for 2700.67^ : 
How many piastres will be paM ht the same ? 

Ans*S7Sfi^ Sr.'^Simer* 

10* What is the amount of 675 pias. 6r. 16merv.plate9 at 83 
cents per piastre? jina. jS554.16'6^2^S 

1 1. Prove the above. Ans* fdast. 

12. Sold a bill of exchange for 7S6piast. 4r. 17mery.plate: 
What is the amount, at 75 cents per (Mastre ? Ans* 8567.42,^3 

1 3. Prove tti$ above bill. Ans, fiiast. 

When bills are bought or sold at rates fier cent* 

Barcdanoj 4th may, 1863. 

14. Exchan^ for 640 p. 4 p. 24 merv. 

Sixty days sight, pay this third of exchange, fjirst and second 
rfthe same tenor and date unpaid) to Don Alonzo Viola, or order, 
six hundred forty juastres four rials tweBt)r-fo^r mervvdies plate» 
and charge the same to account as per advice* 

Charles De Alvarez. 
Messrs* Lynch and Stoughton, > 
merchants, Mvf^Tork. 3 

What is the amount in federal money paid for thikbiU ? 

Jns. $51 2.47. 

15. A in New-York sells his draft on Cadiz^ and receives 
jS666.06-^ at 4 per cent, above par : What is the amqunt in pi- 
astres? Ans. 800^. 4r. \7 mer. 



^ 
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16. Drew on Don Juan De Modena fiir 1456 p. 4 r. 16 mer* 
plate) at 5 per cent, above par« What is the value in federal 
money? jlm, {$1323.51 nearfy* 

17. Sold a draft on Don Juan De Modena^ at 5 per cent, 
above par, for which I received il22S.5 1 : I want to know how 
much he is to debit me for in piastres. 

jins. 14156 fi, 4.r. 16 mer. 

18. Remitted a bin for SS 1004 to Cadiz, when the exchange 
Was at 3 per cent, below par ; soon after, I drew for the same, 
when the exchange was 54 per cent, above par : I want to know 
how much was gained by this transaction? Jins. $84.47. 

19^ A merchant in Bilboa is indebted to a merchant in New- 
York 8004 p. 5 r. 17 ijaerv. plate : How much federal money 
does the New-York merchant receive for his draft at 4 per cent, 
above par? Am. 26435.76-,^ 

The following rules and examples are given for those who do 
not wish to use decimals. The pupil may be directed to solve 
ti^e foregoing questions in this manner* 

To change Federal to SfianUh without using decimals, 
RuLS.*— Divide the federal reduced to cents by 80 for piastres* 
Di^de the remainder by 10 for rials* 

Multiply the remainder by Sf for merv. 

EXAMPLE* 

In' 26478.33, how many piastres ? 

80) 6478.33 {^097 piastres. 



10) 73 rems. 

(7 rialsm 
3 rems^ 

lOj. merv. Ana. S097 fi. 7r, lOj^m^ 

7b change Spanish to Federal. 
Rule.— -Multiply the piastres by 80, add 10 cents for ea<:k 
lial, and 3|> for every 8| mervadies ; divide the sum by 100. 

example. 
Change 8097 p. 7r. lO^^mer. plate to federal money^ 

8097 7 10|. 
BO 



647760 . 

70 s::7 rials. 
24=8^ mervadiesm 

i=i4 do. 



•1.00) 26478.33 Ana, 
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Exchange with Portugal. 

The Portugujese keep their accounts in milreas and reas ; 
'1000 reas make one nulrea^ valued in the United States at 
1 dollar 25 cents. 

The ndlrea is an imaginary piece x^ account • The real monies of 
'J^ortugalare asjbilovf: 

Note.— In estimating inroices for the calculation of Ameri- 
can duties^ it isord^ed that the milrea shall be valued at i\.24 
cents I but from the intrin^c value of the Joannes^ the milrea 
seems to be justly valued at 67 ^ pence sterling, or 125 cents 
federal money exactly. 

SILVER. 

0, Crusado ofAOO reas^ not stamped^ value in the U. S. S0»50 
Qrtaado of ^SO reas jitan^d in 1643 - . • . ,60 
\2vintin fiieccj or half crusado of 240 reas . ». . .30 



r 
1 



5 idntin fdec€y - • - - -^100 <&•--- .12 
T^vintinftiece^ - - • - - o^ 50 cfo. -. • - .O&l 

GOLD. 



.,•• 



Double Joannes^ or piece qf2Sm.G00r* value in the U. S. g32. 

Sir^ do* ^ ^ ~ ^ 12.800 16. 

. H^ do 6.400 8. 

Quarter do 3.300 - 4. 

Eighth do 1.600 2. 

Testoonj or ^h - - - .800 U 

Moydore • /- - - 4.800 6* 

ffalfmoydore - - ♦ - 2.400 --.•-•- 3. 

Quartifrdo. . - - - 1.200 ^ 1.50 

To change ndlreoM and reas into dollars and cents. 

Rule— To the milreas and reas add one fourth party the 
sum will be the dollars and cents* 

EXAMFLS. 

1. In 3867 m. 400 r. how 3867.400 

manydoUars? i= 966.850 

Ans. 24834.25 ■■■ 

24834.25 

7b change dollars and cents into milreas and reas. 

RuLE^-^From the ddlars and cents subtract one fifth part, 
ik% remsdnder will be the milreas and reas* 



3k_ > 
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IZAXPLC* 



3. In t8O9.$ii^h0immanf 0809.593 

nulreaui? ^ = 161.918 

An$» 647 m» 675 m». __ 

noL 647.675 j^. 



Not £, -—The third figure thai occun in the rem mag Be m m Ue d 
idicn changed kita ceota, and when doUan ase changed into 
teas and mSreaty if thefe be oulf two or eoe place in tibe rea% 
add»c)Tiiier,orcyirfiei«ytiB the decmal ccMWftU of three piacea 
forreaa. 

3* In St 0808.7949 how manj miheaa? Jns. S6477iu 036r. 
4« In 700 m» 330 r. how many dirfters ? 0875.40. 

5. In Om« 640 r. how manf ddlars? 2080. 

6. In8647in. 036r. bawnianyjdolla*? 010808.79 1« 

7. Reduce 0875.40 to nibeaay 700 mu 330n 

8. What ia the amount of a draft for' 1000 mil. 500r. at 120 
centa per milrea ? jdn». 013OO.«O 

9. Prore the above. ^n«. mil* 

10. What must be paid for a draft of 900 mil. 280 r. at 01 .34 
per mUrea ? Ma. 01 1 16.34;7'3 

1 !• Prove the above. jina. mil. 

MvsYork,- I6$h May^ 1803. 
13. Excha^ee for 6000 nu 400 r. 

Sixty days after ught, pay this first of exchange (aeamdand 
tJdrd qfthe same tenor and date unfiaid} to Joannes De Silva or or« 
de^ «ix thousand mtlreas four hundred reas^ value received^ and 
charge the same to account as per advice* 

Alfred Prime* 
Meaare* Monteiro De Silva 4* Cb. > 
merchanta^ Uabon. 3 

What is the value in dollars^ at 5 per cent, above par ? 

Jtna. 07875,52t 

1 3. Sold my draft on Alphonzo De Gama, at 3 per cent, under 
par) for which I received 06552 : How many milreas was tho 
bill drawn for? Jina. 5398m. 848 r. 

14. Drew on Messrs. Monteiro De Silva & Co. for 647 m. 
800 reas : How many dollars must I receive for the same, at 1 
per cent, above par ? Ana. 08 i 7.84J-' 

1 5« Sold my draft on Monteiro De Siha 8c Co. at 1 per cent, 
above par^ for which I received 08 1 7*84 j^: How many milreas 
were paid for the same ? Ana* 647 m« 800 n 



^ 
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Exchange with Jffoltand, 

The Batavian RefiubUcy «>r Sevm (Tmied Pr<wmce9, 

There are two banks in HoUaud— one in Amsterdam^ the 
other in Rotterdam ; that of Amsterdam (the most considerable 
in Europe) was established tfn the S 1st of January, 1609, bf the 
authority of th^ states general, and under the direction of the 
burgomasters of the city, i;i^o having constituted themselves per- 
petual cashiers of the merchants of Amsterdam> are security for 
the bank* 

By the establishment of this bank, it is ordained, that bills of 
exchange and wholesale goods, shall only be paid in bank, unless 
the sum be under 300 guilders ; in which case, it cannot be en-« 
tered in the bank under a duty of 6 stivers, except by the £a^t 
OF West-India company. 

No director can use the freedom of abstraocdng money from 
the bank, even for a single day, on pain of death. 

The strictness and fidelity with which this bank is kept, is pro- 
ductive of so much security and dispatch, that a bank payment is 
reckoned from ^ to 5 per cent, better than cash» beside a premi« 
um allowed th^ bapk for every deposit. 

The bank of Amsterdam is supposed fb contain the greidjest 
treasui*e in the world of goM and jewels : The specie kept hercy 
is computed at 36 mitiions stei^g. 

2h HoBand they keefi their accounta in guUdera^ ativers wid 
JienPiing'9. 

2 grootj or V6 fkennmg9y make 1 stiver. 

£0 stivers I guilder wfiorin. 

6 guilders 1 -JE^ or fumnd Flennth, 

Or in fioundSf schilUngs and groot : 

8 fienmngs make 1 groot. 
\1l groot 1 St hilling, 

20 schillings 1 £ Flem. 

Thefiar oft Dutch guilder yfloriuy or piece (f^O stivers^ is caku^ 
latedby Sir Tbomm Bond (a late wrkerj a$ 21.^9 fitnce sterlings 
. vfhich in federal money y is about 40^ cents nearly. 

This seems something above its intrinsic value, for the true par 
may be easily estimated from Sir Isaac Newton's table of the as- 
say weight and value of foreign coin, published in London by or- 
derofthef^vy council 1740, viz. 

Standanl weight 6 dwts« I7.05grs.; assay 2dwts. worse 
than British or American silver. Value in London at 20.08 
pence sterling, and in the United States about So. 37. 

The U. S, exchange vdth Holland^ at 40 cents the guilder^ more 
or less; dta/rom the above comparison^ it af^iears reasonable^ the 
pmr should bejigped at 37 cents. 



I SB Exchange with HoUwfuL 

Rule-— Multiply the guilders by the rate of exchange, aad 
divide by 100, the quotient is the answer in dollars<*-4t stivers 
and pennings occur, take practical parts, or otherwise reduce 
them to the decimal of a guilder* 

EXAMPLE. 

1. A merchant in New-York sold his bill on Amsterdam for 
1000 guilders, 15 stiveni, 8 pennings, at 40 cents the guilder : 
What was the amount in federal money ? 

Am. 400 dolfarH 31 ct^ 

Decimally — 1 000, 1 5.8 Otherwise, 



= 1000.775 
40 



1000.15.8 
40* 



400OO 
1,00) 400.31000 lo=»=r 20 



5t=|=: 10 



* 1,00) 400.31 

2. A in Amsterdam is indebted to B in New-York 3400 guil- 
ders : How much will they amount to, at 35 cents the gmlder? 

jina. Sll^O. 

3. C in Philadelphia owes D in Amsterdam g2000 : How 
many guilders will it amount to, at 33J- cents the guilder ? 

Am. 6000 guikL 

4. BsovCr the aliove questions. 

5. E in New-York draws on F in Rotterdam for 4000 guilders, 

at 36^ cents the guilder: What is the amount in dollars I 

Ana. S1460. 

6. Prove the above. Ana. 

Observation. By the foregoing examples, a merchant may 
see his advantage in remitting when it is low, and drawing when 
it is high ; for it is evident I can have a credit for more guilders 
when the exchange is at 32, than when it is at 36 cents* On 
the contrary, I wUl receive more dollars for a bill when the ex-> 
change is at 36, than when it is at 32 cents the guilder. The 
merchant who has money to spare, will remit when the exchange 
is low, in order to. have a fund for which he may draw to advan- 
tage when the exchange rises. 

Holland exchanges with France upon the French crown for 
54 grotes, more or less ; Hamburgh upon the dol. for 32 Fle- 
^li8h schillings j Spain, upon the ducat for 375 rnerv* for 97 
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grotes ; "wiflS Portugal, upon the crusado of 400 reas feo" 44 grotes ; 
Genoa, upon the piastre of 5 liv. banco for 92 grotes ; Venice, up* 
on the ducat of 34 gross banco for 88 grotes ; Leghorn, upon the 
piastre of 20 sols d'or for 86 grotes ; England, upon the £ ster- 
ling for 36«. 6d, Flemish, more or less, according to the rate of 
exchange. 



Exchange with the Austrian Netherlands. 

Antwerp, or Anvers, is the principal place o^ exchange in 
Austrian J^etherlands^ and was once the metropolis of the Seveiu 
teen Prcrvincea ; but its com/merce was ruined by the Dutch, who 
closed the navigation of the Scheldt soon after they threw off the 
Spanish yoke* This was the more cruel, as the people of Ant- 
werp had been their allies and fellow-suiferers in the cause of 
liberty. The change of potitics in France effected a happy 
change for the people of Antwerp ; for their commercial privi- 
leges are again restored, and Antwerp bids fair to rival the most 
flourishing commercial cities on the continent. 

Antwerp is pleasantly situated on the Scheldt, which is 20 
feet deep at low water, and rising 20 feet more at flood, allows 
itessels of the greatest burthen to come up to the quays and 
unload* 

Their money calculations and exchange are the same as in 
JioUand ; therefore, no other examples are necessary. 



Exchange z/uith Hamburgh. 

Hamburgh is one of the most flourishing commercial cities in 
Europe : it has the sovereignty of a small district about 10 miles 
in circuit ; and though the king of Denmark aflbcts certain privi- 
leges within its walls, yet it may be considered as # well regulated 
indefiendent commomvealth. 

It is well situated for trade on the Elbe, which forms two spa- 
dous harbours. The stately public and private edifices, the num« 
ber of canals anti bridges, give the town an air of grandeur 
not to be surpassed by many towns in Europe. 

Thejunda of the bank are inferior 'to those .of Amsterdam'; yet tfie 
integrity with which it has been conductedy has gained it a very high 
refiutation. 

The inspection of this bank comes not under the cognisance 
df the senate, but as the corporation and citizens are their sure- 
ties, they choose their directors by a majority of votes. ^ 



Though the caiHtal of this bank be veiy oonftid^nble, it isim- 
certain die amount, as the clerks andcai^ers are bound to secre- 
cfbyoath; therefere, no seizure can be mi^ on any deposit or 
bank account, 48 no one knows how another stands with die bank. 

They keefi their accmmta in rix doUara^ wue^ and denier hibem 

Viz. 13 denier lubs make 1 sous lub, value in theU.S. 80.0208125 
1 6 sous lubs 1 mark banco (or mark lub) .SS^j' 

3 m. banco 1 rix d<^ar U 

^i rix dols. 1 £ gross 2.50 

Or in rix doUare^ KhUUnga and denier ^sim 

6 denier lubs make 1 denier gross. - - .0104 

2 denier gross 1 sous lub. ... .0209 

6 sous lub 1 schilling. • . • ,125 

8 schilling 1 rix dollar. . . - u 

2^ r. dols. 1 £ gross. ... 2.50 

The money of exchange, generally called bank or banco, on 
account of its convenience and undoubted security in trade, is es- 
teemed better than the current from 3 to 6 per cent, which ex- 
cess is called agio. The current monies are sidd to have been 
so much adulterated of late that the ag^ has risen to IS percent, 
and upwards, but all bills of exchange are paid in bank. 

2h chang^e banco to currency: 

Rule.— As 100 banco : 100 -|- agio :: given banco : cur* 
rency. 

To change currency to banco : 

RuLB.-— As 100 -{- agio :: 100 :: given currency : banco. 

The U. States exchange with Hamb^rgh, at 334 ^^^^ P^^ 
maA banco, 3 marks being equal to 1 dolku* ; but the course of 
exchange is fram 27 to 35 cents per mark bancoy 

To reduce fideral to marks banco : 

Rule. — Reduce the federal to cents and dvide by the rate <^ 
^change for the marks banco. 

2b reduce marke banco to federal: 

Rule.— ^Reduce the sous and deniers to the decimal of a mark, 
and then multiply by the rate of exchange for the cents ; or, 
multiply the marks by the rate of exchange and take parts for 
the lower denominations* 
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1. A blK of exchange on Hamburg for ]2546Dtai*ks 10 sou3 
8 deniwrs' banco, is sold at 30 cents ftv mark : What is'th^ 
« ameoat in doUce^ ? 



By Practice. 
12546 nt. lOfSv^^d. 
30 



s.zzjzr 15 



.6d.zzi=: 
2w sc^^z 



4i 



2 



j&t^ tJievimah, 

12546.6' 
.30 

83764.000 ^n«. 



S3764JQ0 ./!£»&• 



2. A in New- York draws on Hamburgh for 11 361 m. b^. 8 Si 
10 d. and receives at the rate of 33^ cents per mark banco : 
What is the value in dollars ? . .//72ff. g3854*85 

3. C in New-York draws on D in Hamburgh for 12546 m. 
10 s. 8 den. in favour of E. who pays him g3764 : What was 
the coujrse ©I exchange ? jfns, JjOvSO per hi» b. 

4« A biH of exchange oti Hambargh, is sdd ^ $3000.^5 : 
What is the Amount in rhs dollars at 35 cents per mark banit;o» 

* Am. %BS7 rix 4. 2 in. bi. 9 s. If d. 

5. What is the mark banco worth in Boston^ if 8573 m. 9 s. 
If d. be sold for g3000.75 ? jft^. gO.35. 



Hamburgh exchanges ivith 
France, ufwn the crown of 60 8oU/br 27 schil. lubs 
Spain, ufion the ducat of 375 merv.for 93 gross 
Portugal, t«/zon/^? crusado o/'400 reasfor 42 gross 
Venice, ufion the ducat o/* 24 gross for 86 gross 
England, vfion the £ sterling^r 35*. 6\ Flemish 



More or less, 
according to 
the course qf 
exchange* 



Exchange zvith Denmark^ ^onvay^ &V. 

The exchanges with Denmark and Norway, are intiinacally 
the same with that of Hamburgh. Their monies being ,of the 
same value, divided in the same manner, and nearly of the^same 
denominations : 



16^ Exchan^ wUh Genm^ Leghorn^ fyc. 

Viz^^^n pennings make 1 sch. lub, value in the U. S. g0,0S08125 
16 schillings lub 1 mark, .333' 

3 marks 1 rix dollar, I. 

61 marks 1 ducat, 2.08^3' 

The examples and questions in exchange ^irith Hamburgh^ 
are sufficient for this. 

For exchange with Sweden and Russia, see the general tables. 



Exchange with Genoa^ Leghorn, Florence, and 

"Corsica. 

Saint George's Bank, in Genoa, is constituted of such parts 
of the public revenue as have been mortgaged by government 
during the exigencies jof the commonwealth. It is become a 
kind of inferior senate, of powerful sway in the republic, and of- 
ten breaks the uniformity of their aristocratic government. The 
president's office is during life- 
Accounts are kept in ^ bank in pezzoes % or piastres, soldi 
and denteiri. 

12 denari make 1 soldi, value in the U. S. gO.OSi 
20 soldi 1 pezzo, piastre, 6r dollar, 1 

This is the money of exchange ; but, in general, accounts are 
kept in Are, aoldi^ and denari^ divided as before. The lire mo- 
ney of Leghorn is equal in value only to -J- of the exchange ; and 
the lire of Genoa is only \ value of the exchange money. . The 
par of a piastre, Ure money, is only 20 cents. 

12 denari make 1 soldi, value in the U. S. jgO.Ol 
SO soldi 1 lire, 20 

4 do. 1 chevalet, 04 

30 do. 1 testoon, 30 

6 testck)ns 1 genoni, V^O 

To reduce Ure money to money of exchange : 

Rule. — ^Divide the lire money by 5, the quotietit will be the 
mcttiey of exchange. 

EXAMPLE. 

In 794 pezzoes, 19 soldi, 6 denari lire, how much money d 
exchange ? 

fiez, «• d» 
5) 794 19 6^ 



158 19 1 Of exchange. 



'* Pezzoes are frequently called dollars. 
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Ih redtice money vf exchange to Hre mxmey : 
RuLB.-^MuItiply the money of exchange by 5, the (quotient 
will be the lire money. ^ 

EXAMPl^E. 

In 684 pez. 15 s. 9 d. exchange, how much lire mon^y ? 

684 15 9 



fiez. 3423 18 9 lire^ Am. 

To reduce pezzoea^ soldi and denari fojedercd money ; 

ItuLE«-^Reduce the soldi a^d dei^ari to the deciipal of ^ pez^ 
zo, and the exchange money will answer to dollars ai^d cent^ 
at par. 

In 648 pez. 7 s* 6 d* how much federal money ? 

6 d« rz .005 

rs. ZZ .37 

pez. 648. 

■ » " f 
g648.37i Ana. 



Note. — ^This currency, or money, being divided like pounds^ 
^hillings and pence, to find the decimal value of the lower deno- 
minations, use table 2nd, page 140. 

Othervfise^ 
Take the pezzoes as so many dollars, and for the soldi and d:e« 
nari take parts of a dollar for the cents. 
^oregoiri^ exomple. pez. 648. 

5 soldi ZZ I .25 
2s. 6d.Zli '124 



B648.374 Jias. 

To reduce dollars and cents to fiezzoes^ soldi and denari : 
Rule.— «Take the dollars as so many pezzoes— -multiply the 

cents by the lower kaown names in the exchange money for 

soldi and denari, &c. 

EXAMPLE. 

Reduce $847.37^ to pez. &c. &c. 
g347. 375 
20 



7.500 
12 



^.000 =K 847i^tfz. 7 s. 6d. Am, 



i64 Maeehw^fc ^h Vfrn^M 

, When the exchartg^ 4^ ^entmy^ef^ fter fiezs^ i!i/f9»e 4i^ i^w- 

Rule. — ^Reduce the lower denpminatiQi^ ^ &$ 4e(»«|i8l Qf % 
pezzO) aild multiply by tfie y^^ ofvi^^hange. 

What is the value of 500 pez. 1^ s. <6 d. in federal money, at 
90 cents per pezzo ? Ans^ g450.65^. 

Mevt^Y^npk^ \5th June^ J 803. 

Exchange for 4000 pen, 10«. 6 d. 

At usance, pay this first of exch^ge f second and third of the 
same tenor and date unpaid J to Pier Die Foscai*!, or order, four 
thousaind pe:i2;oes, 10 sols, *6 den. exchange, Whidh charge to ac- 
count as per advice. George L'JSstrange. 
To Messrs, Francisco <5r Co, ") 
merchants^ Leghorn, 5 
What is the value of ^le eibove, ait Sl.04 per pezszo ? 

Am. g4l60.54iV 



Excharhge ^wkk Venice, 

The Bank of Venice, or Banco del Giro^ is a public deposi- 
tory of the merch^ts' pioney, as established by au edict of the 
republic, ordering the payment of nwrdiandize by wholesale, and 
biks of exchange to be made in hank. All debtors and creditors 
are obliged to pay or receive their money or accounts in llie bank 
by transfer, from one account to the other. 

A ready money account has been opened for the accommoda- 
tion of strange merchants^ and to supply the necessities of a veal 
trade : this, instead of diminishing the funds, has been found to 
augment them. The funds of the l;>ank were fixed at 5,000,000 
ducats. 

T/ieir monies are as follow : 

51 soldi make 1 gross, value in the U. S. J5 
24 gross 1 aucati 

But £p(eDGhant^ mi bsMi^f^?s, for th& tnki^ of ea^e in calculatbn, 
keep their accounts m:^\y:at&, ^si» and dii^rs di^or. 

12 dfeniers d'or make 1 sol, value in the U. S. j50.O465-f- 
20 sols 1 ducat, .9305 

But 93 cents are near enough fbv cabxdatkm* 

This money of exchange is imaginary, 100 ducats whereof 
make 1 20 ducats current — ^the difference is called agio. 

The money of Venice is of three sorts, vi?. Bank<) Banco current 
and PicoU. The bank money is 20 per cent, better than the 
banco cun'ent, and banco current is 20 per cent, better than the 
picoli ; but all bills of exchange are p^id in bank. 
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IXe n*^ memes are as follow : 

SILVER. «^^- *^' «"• 

The old duc^t of V^^nice, - - - - - w. 23i 14.I5 

new do. with Na. 124, or J 2i sote, - - 13»3 

crusado, or St. Mark, with No, i40,> ^^ 

or 140 sols, } 

piece of 20 jewels, -. d. 6 3.17.7' 

GOLD* dw»gr.m. 

*wWe4ucftt, b, \i 4.18.8 

single do. - - - ^ - - - - 2. 9,4 

To redtice Femdan duoaUBy tMt jcmd denari to federal money : 

RuLE<--«RedHce the soldi and denari to the decimal of a ducat, 
then multipily the given sum by .93 — ^the product will be dollars 
and cents. 

Note.— JTW? money being' dhfided a» currency ^ the decimal fiarta 
fwr the lower denominations vnU be found in table 27tdyfiage 140. 

EXAMPLE. 

1. In 3254 ducats, 16 s. 6 d. how many dollars, if 93 cents be 
a par for one ducat ? 

6 denari zz .0 2 5 
16 soldi zz .3 
3254. 



3254.8 2 5 
93 

97644 7 5 
2929342 5 



' g3026.98,7'2'5' Ms. 

To reduce federal money to Venetian ducats^ Sfc, 

Rule. -^Divide the dollars and cents by .93, the quotient will 
be ducats and decimal of ducat»*— -then find the value of the de- 
cimal in the known denominations. 

EXAMPLE* 

2. Bought a hill of exchange on .93) 3464.50 (3725.2688 
Venice, amounting to jg3464.50 : 20 
What is the amount in Venician ■ 
ducats of exchange, at 93 cents 5.3760 
per ducat? Ms. 3725 d, 5 s, 4^. 12 

4.5120 

3. Prove the above examples. 
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J^TeW'Yorky June 20/A, 180 J. 
Exchange for 750 due. 16 sol. 6 den. d'or. 

At usance, pay this second of exchange (Jtrst and third of the 
game tenor and date unfiaidj to Messrs* Borelli & Co- seven hun- 
dred fifty ducats, sixteen sols, six den. bank^ which charge to ac- 
count, w^h or without advice. Jonathan Burrall* 
To Messrs* Davillaj Dane fy Co. > 
merchants^ Venice^ y 
What is the amount of this draft, at 90 cents per ducat ? 

Ans. $675,744. 

' Having thus minutely proceeded with the most particular 
commercial nations, and (I o(»iceive) sufficiently illustrated the 
different monies and exchanges, I deem it useless to pursue cal- 
culation farther ; buty as exchange is a subject so extensive^ its con^ 
sideration so useful and advantageous to the youngs as well as to 
the old merchant J I shall here subjoin tables of the different monies . 
in use with the several trading nations of the world, the foregoing 
rules and afi/iUcations being sufficient directions for the different ex^ 
changes that may be required* 



Tables of Exchange. 

PIEDMONT, SAVOY and SARDINIA. 

rURINy CHAMB^RRr^ CAGLIARU ' 

12 denari make 1 soldi, value in the U. S. 2^*013^8 

12 soldi 1 florin, 166 

50 soldi 1 lire, ---.,-- .277 

6 florins 1 scudi, ------ i. 

7 florins 1 ducatoon, 1.166 

13 lires 1 pistole, -^ ... - - 3.611 
161ires 1 louis d'or, ..... 4.444 

MILAHy PAVJAy MODEVAy PARM4* 

13 denari make 1 soljdi, - - . . g.o. 

20 soldi 1 lire, . • - . .162 

115 soldi 1 scudi cur. - - - .931 

117 soldi 1 scudi of exch. - - .944 

6 lires 1 philip, ... .972 

22 lires 1 pistole, ... 3.555 

23 lires 1 Spanish pistole, - 3.61 



TbNes iyf Exchange ' # 167 

• ROME. 

5 quatrim make 1 bayoc, - - - , g(x 

8 bayocs 1 julio, - . ^ . . i ] | 

lObayoGs 1 stamptjulio, l - .138 

24 bayocs 1 testoon, - - . *^S^ 

1 julios 1 current crown, - - l . 1 1 1 

ISjulios Istamptdo. - - 1.333 

18 julios 1 chequin, - - . 2. 

3 1 julios 1 pistole, - - - - 3.444 

BOLOGNA, RAVENNA, SfC* 

6 quatrim make 1 bayoc, value in the U. S. gO. 

10 bayocs 1 Julio, .11 

20 bayocs 1 lire, ----- .22 

3 juUos 1 testocm, - - - - .333 

85 bayocs 1 scudi of exch. - - - .944 

105 bayocs 1 ducatoon, - - - - 1.166 

100 bayocs 1 cfown, - - . , i.n 

31 jutios 1 pistole, * - - - 3.444 



NAPLES. 

GAlE*tA, CAPUAm 

3 quatrini make 1 grain, value in the U. S. SiO. 

^0 grains 1 carlin, - - - • - - .074 

2 carlins or 20 grs. 1 tarin, ----- ,143 

2 -tarins or 40 grs. 1 testoon, - - - - .296 

2.ytarinsor lOOgrs. 1 ducat of ex. - - - .74 

23 torins 1 pistole, - - - - 3.407 

25 ^tarins 1 Spanish pistole, - - 3.70 



SICILY AND M.\LTA. 

PALERMO, STRACUSE, MESSINA and FALE'fT'A, 

6 plchili make 1 grain, value in the U. S. go. 

10 grains 1 carlin, ----- .02& 

20*grains 1 tarin, ----- .058 

6 tarins 1 florins of exch* - - •35 

13tarins 1 ducat of exch. ^ - -73 

60 carlins 1 ounce, - *- - - .L71 

2 ounces 1 pistole, . - - - - 3.41 
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Germany. 

AUSTRIA, SWABIA, BOHEMIA, SlLESIA. 

VJENNAy BLENHEIM, P^RAGUEy BRESLAW. 

HUNGARY, FRANCONIA, &c 

^ ^ PRESBURGHf FRJNKFOSTy HfVREMBERG, ^r^ 

2 feiinings make 1 dreyer, value in the U. S. j5^» 

4 fennings 1 cniitzer, 

4 cruitzers 1 batzen, - - - - - .034 

15 batzen 1 gould, 517 

90 cruitzef 1 rix dol. .777 

2 florins 1 hard dol 1- 

60 batzen 1 dncat, ^.074 

COLOGNE. 

MEN'fZ, LIEGE, TRIERS, MUNICH, MUNSfER, PADERBORN, SfC. 

3 dutes make 1 cruitzer, value in the U. S. gO. 

2 cruitzers I alb, - - - - 

8 dutes 1 stiver, 01 S 

3 stivers 1 palpert, 039 

.4 palperts 1 copstuck, - - - .155 

4b stivers 1 guilder, - - - .,.517 

2 guilders Iharddok . . - 1.034 

4 guilders 1 ducat, - - - - 2.074 

BANDENBURG and POMERANIA- 

BERLIN, POfSDAM, OTUl StE^IN* 

1 8 deniers make 1 grosh, value in the U. S. at gO. 

20 giT)shen 1 mark, - - - - .173 

, 30 groshen 1 florin, 259 

90 groshen 1 rix dol 777 

108 groshen I albertus, - - - .926 

240 groshen 1 ducat, . - - - 2.074 

SAXONY, HOLSTEIN and HANOVER. 

DRESDEN, LEIPSIC, SfC, WIS MAR, KEIL, SfC, LUNENBURG, 

2 hellers make 1 fenning, value in the U. S. jg 
6 hellera 1 dreyer, - - . - 

1 6 hellers 1 marien, - - - - 

12 fennings 1 grosh, - - - - .032 

16 groshen 1 gould, - - - - .517 

24 groshen 1 rix dol- - - - - .777 

32 groshen 1 hard dol. - - - 1.034 

4 goulds 1 ducat, « - - - 2.074 



4i^ 



■ Switzerland, 

BASIL AND St. GALt. 

4 fennksgs make 1 cruitaer^ value m the U. S. jS0«O091i 
12 fennings 1 sol, . - . - .o%r 

20 sols 1 livre, - - - - .555 

60 cruitzera 1 gould> . « . . .555 

lor cruitzers 1 rix dd. * • - 1. 

BERN. 

4 denters make 1 cruitzer^ value iutbe U. S. at 20*0074 
3 cmitxers 1 sol, • • - - .OSS 
20 sols 1 livier • - - • •444> 

75 cruitzers 1 gulden, - • . . ,555 

135 cruitzers 1 crow% « • « • h 

GENEVA. 

BONKEy SfC. 

12 deniers make 1 sol, value in £he U. S. at jSo.0138 
20 sols current 1 livre, -..•.- .277 
6 sols ^ i ft>rki» • * . ^ » •OSS 

10^ Boring 1 patacoon^ - • - .875 

15|-fioruis' '1 crofsade, - - - 1.312^ 

24 fiorins 1 ducat, « - - 2. 

\ SWEDEN^Ni LAPLAND. 

S^OfKBOLMy VPSAL^and TfOANEAm 

8 runstics make 1 copper marc, value in the U. S. J|0.02'7 

3 cop. marks* 1 silver mark * • - - .08 1 

4 cop^ marks 1 copper dolar, - - .111 
3 cop. dols. * 1 silver del. ^ . . .333 
3 silver dols. 1 rixdbl. - - - 1. 

2 rix dols. 1 ducat, - r . - 2. 

l^OLAND AND PRUSSIA. . 

CEACOtTy WARSAWy (ffld tBORN^DANtBICy MONJNGSBEEGy S^C, 

3 shelon make 1 gposh> • - • - go. 

30 groshen 1 florin, . . - - ^66' 

90 groshen • 1^ rix del. - - * - .80 

8 florins 1' ducat, . - • - 2.133' 

5 rix dofe. \ Frederick d*or, * - . 4.00' 

z 



RUSSIA AND MUSCOVY. 

PS^MSBUMGj ARCHAKGELj and MOSCOW. 

3 denuscas make 1 copec, ... jSc>.Ol 
50 copecs 1 poltin, - - - •SO 

loo copecs 1 rouble, - - - 1. 

2 todies 1 xenronitz, - « -« 9^ 

TURKEY. 

- GBEECEj CAIfDJAy crPSUSjSfC* 

4maligar nfake 1 asper,- value in theU. S« j$O.Ol! 

5 asper 1 bestic^ ... .055 

2 bestic 1 ostic, - - - .111 

20 aspers 1 solota, ... .222 

4 fiolota 1 piastre, - - - •88S 

5 s6lota 1 can^^uche, - - \Al\ 
2 caragrouche 1 xeiiflEi' - "^ " 2.22^ 



Africa. 



MOROCCO. 

SMN^ACnvZy MSSlUIKSZj FEZy tfC\ 

^4 fluce make 1 blahquil, value in the U. S. 20.037 

3blanq. 1 ounce, - - ,145 

7 blanq. 1 octavo, --..... .259 

2 octavo 1 quarto, - - .518 

2 quarto 1 media, ------- K037 

27 blanq* I dol# ---.-... i. 

54 blaoq. I xequin, --..--. 2. 

100 blanq. 1 pistole^ - - - - ^ . . 3.72 



BARBARY* 

ALGIEJlSj rUNJSy TRIPOLI* 

I asper, value inthe U. S. 2iO«0125 

10 asper make 1 rial, ....--- «125 

2 rials 1 double, -...--- ,25 

4 doubles • Idol. .-.--.- i. 

24 triedins 1 ehequin, --..-. ,75 

32 medins* 1 dol. .---..- i. 

180 aspers 1 zequin, -.-... h96 

IS doubles I pistole, ...-•.. 3.72 

z 



fVMe9 (^ Exchm^e* 
EGYPT. 

CAIRO^ ALEXAJfDRIAi 8fC* 

1 asper, value in the U. S, £0.0104 
.3 ai|)ers make 1 mediDy ...... 0.0219 

94 medins 1 Italian ducato» .... .75 

80 aspers 1 piastre^ \ .888 

32 n^edins 1 dol 1. 

96 aspers 1 crown, l.lll 

192 asp. or 2 cp. 1 sultanin, 2.222 

72 nidins 1 pargo dol. 2.3S3 

i 

Asia. 



in 



PERSIA. 

iSPAHAir^ OSMVSy and COIgBROOV* 

10 c«z miBke 1 shahee, value in the U. S. 80i»0f 4 

4 shahees 1 abashee, •<-.... .^95 

5 abashees lor, ........ 1.43 

12 do. I bovelp, -..--. S.SSS 

50 abashees 1 tomond, - 14.81 



7 caret 
18 comashee 
60 do. 
100 do. 
9 sequin 



ARABIA 

M^IHAf MBCC^Ay and ^(KlfA* 

1 comashee, value in the U. S.2k)«015, 

1 abyss, -.-... ,30 ' 

1 piastre, or dd. .... 1. 

1 sequin, • » . . . 1.66$ 

1 tomond, « f> f- . . 15^ 



MOGOL, PAS'^INDIES. 

SVRA^i CAMBRATy CVZZURA^* 

4 pieces make 1 fimam, value in the U* S. 20.054 



4 ^am 

4 anas 
2 rupees 
14 anas 
4 ps4g;oda 



1 ana, 
1 rupee, 
1 crown, 
1 pagoda, - 
1 goldrupee- 



- .5SS 

- 1.11 

- t.94 

- 7.77 



ir« 



5rez make 
SOfHce 

4 <|uaiterB 
14 do. 
60 qoaiten 

20 rez 
42 vintin 

4 tangu 

5 paru 



MALABAR. 

1 pice, value in the U. 

1 quaiter, 

1 rupee, 

1 pagoda, t» • . 

1 gold rupee, 

COA^ VJSAPQUR^ 8fe» 

1 vintin, 
1 tangii, 
1 paru, 
1 gold rupee, 



S. 20.00647 

- .129 

• .518 

- 1.814 

- 7s77 

-$0.0231 

- ,972 

• 3.888 

. r.rr 



COROMANDEL. 

4 

MADRAS^ PONDlCBBRRTj ^C* 



4 cash make 
8 pices 
10 ianam 


1 pice, value in the 
1 fanam, 
1 ;rupee, 


U. Sw 

• 


20.0069 

- .055 

- ,555 


2 rupees 
d5£ana2n 
4 pagoda 


1 crown, 
1 pagoda, 
1 gold rupee, 

BENGAL. 




. 1.11 
- 1.944 
. 7.77 


4 pice make 
3 fanam 


CALleVT^ PORT WltUAM^ 9fC. 

1 fanam, value in the U. S. 
1 ana, ... 


20.0115 
- .034 


16 ana 


1 rupee, - . ^ 


* 


- .555 


2 rupee 
66 ana ' 


1 crown, 

1 pagoda> - 


• 


- 1.11 

- h94 



SIAM. 

TBOV^ MALACCOy CAMBODIA^ SUUATMAf fAVAj BORlfBOy SfC^ 

800cori mak^ ^fettee, v^lue in the U* S. 20*0011 
125 fettee 1 sataleer, - * - .138 



250 fettee 

500 fettee 

900 fettee 

1000 fettee 



1 sooco, 

1 tutal, 

1 dollar, 

1 crown or rial. 



.277 
•555 

1. 

1.11 



CHINA. 

PSKJHj CANtONj SfCm 

10 caxa make 1 candareen, vsdue in the U. S. ^H/d^l^ 

lOcandareen 1 mace, . - • - ,143 

85 candareen 1 rupee, . . • • ',50 

2 rupee 1 dol. * - • - 1. 

10 mace 1 tale, .. i. . .. 1.43 
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JAPAN, 

1 piti, Tiaue m the U. S. So.0037 

30 pitis make 1 mace, ... «074 

15 maces 1 oz. silvery <- • • - 1.076 

SO do. 1 tale, - - - - KUST 

30 do. 1 ingot, ... 2.32 

13 OK. silver 1 oz. gold, • - - 14. 

2 oz. gold, 1 Japanese,- - « « 28. 

-10 Japanese 1 cattee, - • - 380. 



West-Indies. 



ENGLISH. 

4 farthings make 1 penny,- value in the U. S« 

IS pence 1 shilling, ... 

20 shillings 1 poundxmrency, - 

7^ pence 1 bit, - 

75 pence 1 doUar^ - - - - 

84 pence 1 crown, - - - - 

24 trillings- 1 pistole, » . . 

30 shillings 1 guinea, ... 



FRENCH. 

Sf* DOMlNGOy MARirimCOy SfC* 

I 

15 sols make 1 scalin, value in the y. S. 8 

30 sols 1 livre, .... 

71ivres 1 dol. . . « . 

8 do. 1 ecu, 

86 do* 1 pistole « r 

S2 do. 1 louisd'or .... 

In Nova-Scotia, Canada, Florida, Cayenne, Sec where Eng* 
fish, French and Spanish monies circulate, the currency alters 
according to the plenty and scarcity of specie. 

For the currencies of the Spanish, Portuguese, Dutch, Danish, 
&c. in the West-Indies, see their respective exchanges. 

For the information of the readers of history, the monies of 
the ancients -shall be explained here^ 



> 



ir* 



AMtrtaiuma t^ Exchange. 
JEWISH MONIES. 



• 


1 gerahi value 


in the 


U. i 


}• SS0.025'i 


10 gperah make 


1 bekah) 


• 


- 


.253' 


2bekah 


1 shekel, ,- 


- 


• 


.506^ 


50 shekel 


1 mina> 


- 


w 


- $5.33$ 


60 mina 


1 talent silvel*, 


iB 


• 


1520. 


1 sextulagold 


- 


- 


- 


2,704' 


3 sextula. 


1 siculusy - 


- 


- 


- a.ur 


5000 siculus 


1 talent gold. 


- 


- 


24333.33S* 




GRECIAN MONIES 


• 




« 


1 chalcus, value 


in the U. S. 


SO.006 


2 chalcus 


1 dichalcusy • 


^ 


f" 


1 .011 


2 hemibolum 


1 obolus. 


* 


m 


.0239 


2 obolus 


1 diabolum, - 


m 


m 


.047 


2 diabolum 


1 tebrabolum. 


m 


• 


•094 


14 tetrabolum 


1 drachma, * 


- 


• 


• 143 


100 drachma 


1 mina, 


•• 


- 


143.50 


60 mina 


1 talent, 


- 


- 


86U 




ROMAN MONIES. 


1 




■ 


1 tenmcius, - 


. 


-. 


.003€ 


2 tenmcius 


1 semilibella, - 


- 


- 


.0071 


2 semilib. 


1 Ubella, 


•• 


- 


•0142 


S^libeUa . 


1 sestertius - 


- 


- 


.0357 


2 sestertius 


1 victoriatus - 


- 


. 


•0715 


2 victoriatus 


1 demarius - 


- 


- 


•143 


1000 sestertius 


1 sestertium, - 


- 


- 


35.80 


100 sestertia 


1 decies, 


ai 


- 


35800. 



Arbitrations of Exchange. 

It is (if the utTnost conaeqtience to the merchant^ who haajbrcign 
concerns^ to be well acquainted vdth the mode of arbitrating the ex^ 
changes between two or more filacea ; to have a knowledge of their 
Speights and meaaurea and the profiortion they bear to each other. 
By this means he may make his gains certain, his knowledge as 
a merchant respected ; and may likewise acquire valuable cor- 
respondents abroad that otherwise might never hear of his name. 

To the rtde oftirofwrtUm belongs the solution of all questions in 
arbitration; but as continual statements are not only tedious but 
liable to error, let the questions be solved by the following rule, 
called conjoined profiortion, 

FirsU-^Diatinguiah the members of the arbitration into antece- 
dents and consequents^ filacpng the antecedents on the left and the 
consequents on the right. 



ArtkratioMof Exchange, ITS 

Secolid."-^7^^r«^ cmsequent must be of the uanename with the 
9eeond antecedent^ which order must be observed through the equa^ 
turn, and the last consequent must be t^the same name w&h the first 
mUecedentm 

Thiid.-'4i^any <lfthe terms in the equation have a fraction an- 
nexedj multiply the whole numbers by the denominator^ additig the 
numerator y and set the said denominator on the opposite Hde btlow ; 
hmoevery this may be dipensed with by taking parts Jbr the frac- 
tion^ ifc. 

Toorihtf^Multiply the antecedents fiir a divisor^ and the conse- 
quents frir a dtvidendy if the place of the antecedent be blank ; or 
multiply the consequents for a divisor^ and the antecedents for a di- 
videndy if the place qfthe consequent be blank* 

EXAMPLE. 

1. Amsterdam owes New-York 6000 guilders: Whether is it 
better to draw at 37 cents the guilder, or have the money remit- 
ted by the following route, viz.-— To Paris, at 54 d. flemish, for 3 
francs ; thence to Genoa, at 5 francs per piastre, thence to Lon- 
don, at 50d. sterling per piastre ; and thence to New-York, at par« 
18 d.fiem, .S'4'zz^'fr. 

fr. 5'szl piastre 

piast. i=:5'0'.dster. 10 
9 d* sterm 5'4=:'l doL dividend^ 

doL lzz2'4'0000dfienu 4Q00,0 (22469.15 
and 18x9=163 divisor J by the way of London. 

^2469.13 
then 6000X37 cent9j:z2220 



2^49*13 gain by remitting. 

Tftts rule for abridging the antecedents and consequents^ is found- 
ed on the I9th proposition of the 5th book of Euclid^ which says^ 
^ If a whole mi^itude, be to a whole, as a magnitude taken 
^ from the first, is to a magnitude taken from the other, the re- 
^ mainder shall be to the remainder, as the whole to the whole." 
|t7* See the application of this, case 4th of contractions in the 
rule of three direct, pc^ 54. 

The foregoing question is given here by proportiony to show how 
much unnecessary work is dispensed withm 



d.fiem. 


fr* 


d.fienu 


fr* 


First.— As 54 : 


3 :: 


24000 : 


13333.3', 


y^. 


piast. 


fr* 


piast. 


Second-— As 5 : 


I •* 


13333.3', 


: 2666.6' 


piast* 


d. ster. 


piast. 


dm ster* 


Third— As 1. : 


50 :: 


2666.6 : 


133333.3' 


rf. ster. 


doU 


d. sterm 




Fourth.— As 54 : 


1 :: 


133333.3' : 


to 22469. 13 



Let thepttpil work tfds solution infiilL 
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2» C in London owes D in Philadelphia ,£400 sleria^; D 
orders the money to be remitted on his account to Hamimrgh, at 
j;2d. sterling per nx dollar; thence to Lyons, at 7 rix dcdhors ibr 
13 crowns; thence to Venice, at 12 crowns for 7 ducats; thence 
to Malaga, at 7 ducats for G Spanish ducats of exchange ; and 
thence to Philadelphia, at 1 10 cents per ducat : What wiH be bit 
gain or loss if the exchange between Philadel{Ma and London 
beatpar? Jim. %\07 ,9A* gai9u 

3. £ of Leghorn is indebted to F of New- York 800 piastres^ 
exchange between Leghorn and New- York 99 cents per piasti^ ; 
F considers it better to have' the money remitted, and E remits as 
follows: To Venice, at 94 piastres for 100 ducats; thence ti» 
Cadiz, at 320 mervadies per ducat ; thence to Lisbon, at 630 reas 
for 272 mervadies ; to Amsterdam, at 50d. flemish for 400 reas ; 
to Paris, at 56d» flemish for 3 francs ; thence to L(mdon, at S 1 j-d* 
sterling per 3 francs ; and from Londq^i to New-York, at 54d*' 
sterling per dollar : What is the arbitrated price of a piastre be- 
tween New-York and Leghorn, and what does F gain by the 
transaction? Jkia, arbitrated pricey Si .02-1- gam^ jS^4* 

4. G of Venice is indebted to H of Philadelphia 300 ducats^ 
exchange on Venice at 90 cents per ducat : H considers it better 
to have the money remitted, and G remits as follows : To Bar- 
celona, at 320 mervadies per ducat ; thence to Op(»to, at 420 
merva^es for 1 milrea; thence to Nantz, at 140 reas per franc; 
thence to London, at 30d. sterling ftfr 3 francs ; and thence to 
Philadelphia, at par : What is the arbit^ted price of a ducat, be* 
tween Venice and Philadelphia, and what does H gain or lose by 
the transaction ? Ana. arbitr: ft. of a d. JS 1.0078, gatrij 8532.34 

Concerning' the gain and loss by exchange, • 

Suppose K in London owes L in New- York glOOO, the ex- 
change between New-York and London, at 2 per cent, above 
par, and the exchange between London and New-York, at 52d« 
sterling per dollar : Whether is it better for L to draw, or K to 
remit ? Ans. better rendttedj by % 1 8.46 

Foreign Weights and Measures compared with Ame- 
rican and British. 

1 . If 6 lb. of a* be equal to 5 lb. of b. and 3 lb* b. equal 4 lb* of 
c. and 8 lb. of c. equal 9 lb. of d. and 5 lb. of d. equal 6 lb« of e. 
bow many lb. of e. are equal to 401b. of a.? 

a e'zzs' b 

b 3 =4' c 

2 : c 8'zr9' rf : 3 

d 5'zi6' e 

ePzz^Oa 



2) 120 



60 ib. Am* 



irr 

3. If lOlb* atLdiidon be ecjual to 9 lb. at Amsterdam} and 
4j$ ^* at Amsterdam equal 49 Ib« at Bruges, and 98 lb. at Bru- 
ges equal 1 1 6 lb. at Dantzio— >how many lb. at Dantzdc are equal 
to 112 lb« at London? Jns^ 129.971b. 

3« If 109 lb. at London equal lOOlbf at Amsterdam, and 60 lb. 
at Amsterdam equal 90 lb. at Genoa, and 100 lb* at Genoa equal 
70 lU at Leq)sic, and 105 lb. at Leipsic equal 105 lb. at L<eghom, 
luid 100 lb. at Legbom equal 109 lb. at Seville, and 63 lb. at Se- 
ville equal 100 at Milan-— how many U). at Milan will equal 63 lb* 
9^Liondon? jina, 1051b. 

4« What will one lb. of pepper cost, if 3 lb. of cloves cost as 
much as 6 lb. of pepper, and 2^ lb. cinnamon cost as much as 4 lb. 
of cloves, and 3 lb* cinnamon cost 8 shillings ? Jns. lOd, 

5. If 7 aunes of Geneva make 9 ysutls of London, and 36 yds. 
of London equal 49 aunes of Holland, and 7 aunes of Holland 
9 braces of Milan, and 3 braces of Milan equal 2 vaies of Ar- 
ragon, and 5 vares of Arragon 2 canes of Montpelier, 9 canes of 
MontpeHer 10 canes of Thoulouse, and 4 canes of Thoulouse 9 
aunes of Troyes — ^how many aunes of Troyes will be equal to 
100 aunes of Geneva ? ^m* 1 50 au^es qf Troye8. 

6. Sii^)pose a merchant in Hamburgh hath orders to procure 
8 1 yards of English cloth, so that 7 ells of Hamburgh may be 
procured for £S sterling : now if 7 camos of Barcekma make 9 
yards in London, and 7 ells of Holland make 4 camos m Barce- 
lona, and 1 ell of Holland makes Ij-ellofHamburgh-^-how much 
will the said cloth amount to, at Hambui^h, exchange being at 
33«. gross per «jf sterling. j^tis* 701 m* 10*. 7\d€Tu 



TABLE, 

Showing how many pounds and decimals of pounds avoirdu- 
poise are equal to 100 lb. in the following places. Comparative 
tables of weights and measures, for the most part, give 100 lb. 
of London, Amsterdam, or Paris, as the^tandaid to which all the 
rest are made equal ; but it wiU be found to facilitate calculation, 
by making 100 lb. foreign the standard, and show how many lb. 
avoirdupoise are equal thereto. 

HOLLAND. 

C American or 
Forei^. C English. 

equal* 

lOOlb. at Amsterdam, > 

Dort, O 

• Leyden, 

Rotterdam, 
BRABANT. 

BergenOpzome, 112.3 

Aotweip, 103.8 

2 a 



1 09.1b. 

102.8 
109, 



BRABANT. 




< American or 
Foreign, ^ English, 




equal* 


1001b. at Arschot, lb. 103.8 


Bois le Due, 


103.8 


Lovain, 


103.8 


DENMARK, 




Copenhagen, 


101.46 


Hamburgh, 


106.8 


Lub^, 


I03«8 



1«0 



Exchange* 



Weighta qf MiKwtf. 

IB. ot* 
1 poede is equal to 8 1 1.43 avoirdupbise. 
10 do. 1 berkewitz, 87 3.24 

Weigher qf Turkey. Great weight. 

lb, oz, 
1 occo U equal to* S 12.8 atoirdupme. 
6 do. 1 batmaii, 32 12.8 
44 do* 1 quintal, 167 3«2 

SmaU weight. 

1 occo is equal to lb. 

6 do. I batman, 5 

1 rottoli of Egypt, 1 44 drams, 1 
I do. (large) Aleppo, 720 do. 7 
1 do. (small) do. 624 do. 6 
1 do. Sejda^ 600 do. 5 



15. avoirdupoise* 
10. 
6.4 

1.22 
1^.28 



Measui^es of foreign Nations compared with 

IncheSy 8(c. 
FRANCE* 



^ 



F(yrdgn. Inches. 

Metre 39.383 

Abbeville- 

Bayone 

Bourdeaux 

Caen 

Calais 

Elberuf 

Havre de Grace ^ 42. 

Nantz 

Paris 

St. Qaintins 

Rochelle 

Rouen 

Sedan 

Cambray 28.8 

J-.yons 44.5 

BRABANT. 
rAbo 

•g \ Bergen Opzomc 

ji -l Bois le Due V 27.4 

J J Breda 



o 

r 



BRABANT. 

Foreign. 
Xouvain 
Maestreicht 
Malines 
Narva 
Strasburg 
^Antwerp 

HOLLAND. 
"Amsterdam 
Campvier 
Hague 
Haerlem 
Leyden 
Rotterdam 
Flushing 
Middleburg 
Gueldres 

FLANDERS. 
^ TArras 
2 \ Bruges 
c < St. Omers 
^ JOstend 
vLisIe 



Cm 

O 

< 



Inches* 



27.4 



27.6 



27. 



} 



26.1 



27.7 



26.3 



28.8 



JiTtiHmgt* 
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FI4ANDERS. 

"iDouay 
^ Ypres 
^ Dunldrk 
S < Ghent 



28. 



26.e 



bo 



1 



Namur 26.1 

Toumay 24. 

Valenciennes 2^. 
SPAIN. 
''Almeria 
St. Andero 
Bilboa 
St. Sebastian 

^-< Cadiz J^j^^ 

8 I Carthi^na 
S (Saley 
g I Coninna 
1^ LMadrid 
Aune of Cailz 
^ TAlicant 
^ \ Barcelona 
g < Saragota 
J Tortosa 

^Valencia 

Sfianieh AidAds. 

( Minorca 63. 

27JS 



t7A 
33.3 
32.4 

32.4r 

S3. 1 

27.4 

37.6 

63. 

71. 

66* 

37.6 



«o 



o 



«r| f Minorca 
I t L Majorca 

PORTUGAL. 

Barras of Lisbon 44»3 

Cavido of do. 27. 

SWITZERLAND. 

BasU 

Berne 

>ooBea 24.1 

31.3 



32.r 



Gall 



jj linen 
ITALY. 

Anne of GeBcvfi 44*5 

a CRavena 26.5 

« iTrent 21.6 

^Capua 
^ \Gaieta 

3 .^ Messina V 88.2 

I J Naples 
Q vSt. Remo 



\ 



o 

I 



jutthtt* 

88.2 

81.4 
93.6 



ITALY. 

rSalemo 
I Savona 

Rome 

Civita 

Florence 

^ C woollen 88.3 

Genoa ^^^^ ^g j 

Palermo ? g.^^ 
Syracuse > ' 
^Maha 
Bergama 
Bologna 



88.2 
88.2 

26.5 



pq 



Rome 

Farara 

Florence 

Luca 

Genoa 

Parma 

Mantua 

Modena 

Placencia 

5 silk 
I cloth 

*r . C silk 

.V«^ Jctoth 



Milan 



36. 

23.4 
22.8 

26.8 

20.9 
26.5 
22.5 
26.5 



GERMANY. 



C4-1 
o 



} 



21.6 



^Aix-la-chapeHe 

Dusseldorf 

Meqtz 

. , Clinen 35, 

Augsburg J^^jj^^31^y 

Bonn 

Coblentz 

Cologi 

Manheim 

Philipsb' 

Triers 

Nurenburg 



22. 



^Osnaburg 
Aune of Friburgh 

SAXONY. 
«g r Bremen 1 
-3 4 Leipsic > 

W (^Naurenburg J 



27. 

44.7 

30.6 



23. 
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Exchange* 



Cm 

O 



\^ 



Inches, 
21.2 

21.6 

22. 
21.6 

21.2 
21.6 

21.6 



SAXONY. 

fDpesden > 
Wesmar 3 

SILESIA. 
Breslaw 

AUSTRIA. 
Vienna 
Inspruck 
Bolsano 

BAVARIA. 
Munich 
Ratisbon 
^altsburg 
r BOHEMIA, 
g ^Prague 

W ) BRANDENURG. 
t Potsdam 23.4 

LOW COUNTRIES. 
TNimeguen 26.1 

^ 1 Liege 24.1 

I < Ruremond 27. 

< I HAINAULT. 
VMons 

C FRANCONIA. 
^ J Frankfort 
S \ HANOVER. 
(Zell 

? DENMARK. 
\ Copenhagen 

J Altona 
V.Lubec 

SWEDEN. 
Abo 

Chfistianople 
^ . NORWAY. 

^ j Bergen 
J Christigna 
LDrontheim 

POLAND, 
r Warsaw 
^ 3 Cracow 
W j Thorn 
^^Dantzic 

PRUSSIA. 
p 5 Berlin 
W ^Stetin 



\ 



25.2 

22.3 

21.6 

24.3 
22. 

22.4 
23.4 



^"S 



A] 

} 



24.3 



21.6 

23. 
24. 



23.4 
21.6 



POMERANU. 

Foreigru 

^ TEmbden > 

§ •< Paderbon J 



( Munster 



Inches* 
21.2 
21.6 



o 



RUSSIA. 

Archangel 

Narva 
Petersburg 
Moscow 
Mitaw 



> 25.6 



GREECE. 

o C Athens > 

g; ^Lacedemon 5 

LESSER ASIA. 
g CEphesus > 
i£ /Smyrna J 

ROMANIA. 
o CAdrianople 
E >GaUopilr 

PALESTINE. 
8 C Jerusalem > 
S: dAcre 5 

SYRIA, 
o f Aleppo 
•^ < Damascus 
Scanderoon 

ARABIA. 
Bassora 
Medina 
Mecca 
_Suez 

% IGOSL 

^ ^ AFRICA. 
Egypt 

Alexandria > 
Sayde 3 

Tunis &fj^!^^ 
Tripoli l^-en 

Oran 
Algiers 



} 



16. 

24. 

27. 
18. 

24. 

24. 
27. 
24. 

24. 

27. 

27c 



8<; 



24. 

27. 
24. 
18. 
27. 
27. 
24*^ 
18. 
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Profit and Loss. 



Profit and Loss instructs us ho^ to estimate the value of 
goods from cost and charges^ &c. and the gain that may be ac- 
quired on their sales. 

CASE. L 

To estimate imfiorts and exfiorta. 

Rule.— To the prime cost add the inferior charges, the sum 
is what the article stands you in. 

EXAMPLE. 

1. Imported from London 50 reams of paper, which stand me 
per invoice in %4i [)er ream ; paid duty here 50 cents per ream, 
freight S10.3744 nsurance T^per cent, porterage, lighterage, &c* 
83*454^ : How must I sell it per ream, to clear 20 per cent. ? 

50 reama^ at 4 dolls Zl200. 
do. at 50 centa duty 25. 

^eighty lO,S7i 

insurance on 200 dUa. at 7\; 15. 
charges 3.45i 



total cost 253.83 

to gain softer cent, add \ 50.76-|. 



50) 304.593 



may be sold for g6.09 fier ream nearly. 



New-York, November 1st, 1802. 

2. Shipped on board the Draper, for Dublin, 100 hogsheads 
of Flax-seed, at $8.75 cents per hhd. ; paid porterage 20 cents 
per hhd. storage 2 1 cents, insurance on the whole at 7 per cent. : 
How much do they stand me in onboaixl ? Ans* i9%QA2, 

3. Imported from Dublin 40 pieces linen cloth, which stand 
me in (as per invoice) o£'3. 1 5 Irish per piece ; paid duty here 
15 per cent, freight g 14. 65, porterage 7S cents, insurance 5 per 
cent* on the invoice : How may I sell this linen per piece, and 
gain 25 per cent. ? Jna. g23.55 perfdece. 

New-York, 21st November, 1801. 

4. Shipped on board the Joseph for Dublin, and consigned to 
Joseph Wilson, to sell for M. A. 200 barrels superfine flour, at 
SS9.50 per barrel; paid storage 25 cents perbbl. porterage g20, 
insurance on the whole, at 7-i- per cent. : What is the whole cost 
onboard? Ana* jS21 17.75. 



184 Frq/Umid Lon, 

$• Imported from Lisbon per liie Good Intent, SOca^pdrt 
vine, containing 3500 gallons, at 3CX)reas per gall<Hi; paid freight 
29.50 per cask, insuraBce 5 per cent, dutf 6 cents per gallon^ 
porterage 030 : How vaaj I sell it per gallon, to clear 50 per ct* I 

6. Imported from Amsterdam 10 casks of Geneva, centaming' 
1180 gallons, at 2^ guilders* per gallon; paid hepe, £re^t 
2 120, porters S^-^O, insurance on the invoice 10 per cent, gaug- 
ing \ cent per gallon on 1 1 69 galls, the rest having leaked : 
How may I sell it per gallon, to clear 30 per cent. ? 

Am* %\*^S nearly m 

7. If I buy merchandize to amt. «£20, and sell them for ^'23 
10«. what do I gain per cent. ? Ana, 12-^. 

8. Bought 1000 bushels of wheat, at 109* per bushel ; paid 
chaiges <f 10, and sold it again at I U. 3id* per bushel ; Whatis 
the gain fier cent* ? Am» 10^ 

9. Whm I sell a yard of cloth for 1 1<. 6d« Igain 15 per cent*,; 
but if sold at 1 2». what should I gain ? ^^na. 20 fier cent. 

^ CASE II. 

Whengoodaare bought 0nd hM en time, 

EXAMPLE. 

10. Bought goods to am't <£500 ready money, and sold than 
for £5B4j at 8 months credit ; What is [j^oned per ct. per ann. ? 

584~-500:=:84^a»i in 8 montha. 

And to^nd the rate fier cent. 

5 cm<£5'0'0'k. nA ^I'O'O' 
2 mo. 8'K^ „ ^ l'2'^Z 



10) 



.£25.2 Ana. or £25^ fier cent. 



1 1. Bought goods for ^18 ready money, sold them again for 
i£35 with 4 mon^s credit : What is gained per cent, per ann. ? 

ATia. 1 1 6|^ fier cent. 

12. Bought 300 lb. coffee, at 4«. 2d. ready money, sold at 5a. 
per pound payable in 8 months : What was gained on the entire* 
allowing discount at 6 per cent, per annum ; and wliat per cent, 
per annum was gained ? 

Ana. <£9 12 3-^j entire gain^ and SO fier cent. 
1 3« Bought a hogshead of brandy, at S 1 . 10, by accident 9 gals* 
leaked : How may the remainder be sold at 6 months credit, 
and sustain no loss, interest at 6 per cent, per annum ? 

Ana. i\ .22 fier gallon^ 



^mma^^.m^^^immmmmmmmimm.mmimmm^.^'mmi^mmmm^tm^m^^immi^^^m^m^.^im.mm^^t 



* Guilder =:3r cents. 
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14* B^ght 100 yauds of elotby «t i4«. peryvdt wliicli Iwant 
Jo aeU at 35 per cent, profit ; and if I sell upon tune* to have 5 
per cent, per annum for forbearance, bowmay I aell it per yard 
at 6 jnontha, and mak^e both these gains ? Ana^ 17«. 1 1^. 

15. Bought raisins at 50«. per cwt. payable in 9 months ; ^M 
them for 520. payaUe in 15 months: What is the pi^t per d* 
yer annumy at that rate ? 

15— 9s:6i?w, and 5^-^50^% gain. 
then 09 50k^ 2 ^100 

^ ^ l%Jtt». BfiercetU. 

16. Bought linen cloth at 5«. 3d. per yard, payable in G 
months ; sold die tome at Ss. 10|^. payable ip. 10 months : How 
much per cent, per annum is gained by the tfansaction ? 

Ana. 35^ 
IT. If i cwt. of merchaBdi2e4ye bought for 569. payable in 9 
months, and sold at 6^. per lb« payable in 12 months : What is 
the gain per cent, per annum? \ Ana. 16|« 

18. Bought merchandize, at 9|^f« payable in 3 months; sold 
it at 1 1|^. payable in 7 months : How much per cent, per ann* 
was gsuned at that rate ? Ana. 60-}^ 

CASE in. 

Foreign salea estimated, 

19. Shipped for Rotterdam 500 salt ox hides, wt. neat 400 cwt* 
2 qrs. 14 lb. at S$5 per cwt. ; paid duty, charges, Sec. £60.87^; 
the hides weighed in Rotterdam 39370 lb. and my correspondent 
sens them at 15 guilders for lOOlb. ; he deducts fw freight^ 
Charges, Ace 650 g. 17| sdv. and for his commission 2 per cent, 
the neat proceeds he remits to London, at 2«« sterling per guild* 
for which I draw at 2 per cent above par : What do I giun by the 
adventure ? 

400 cwt. 2 qra. 14 ^. a/ 5 Ma^fier - • 2003.12$ 



Dutyj ifc. 


60.87i 


9alea g. lb, 
aa 100 : 15 :: 3937 
charges. 
comTniaaidn at 2 fier cent* 
freight^ SfC. 


Jlrst coat SS2064. 
g. 8tiv. 
: cornea 5905 • 10 

118.2J. 
650. 17| 
769. 



5136.10 n/./^. 
lo London^ at 2«. /r«-zz20546 «w:^ctfH-9=: 22282.88^— 
thia at 2 per cent, above ^r=ijg2328.544 the value of my drafii 

Jbratcoat 2064. 

S264.54^^atn» Am. 
3b 



'l 86 PartnerMfij or Conifumy^ 

. 30» Shipped to Bourdeaux 200 barrels flour/ at 5 dolbrs' per 
barrel, 600 cwt. 2 qrs. butter, at is.SO per cwt. ; pays duty, pori- 
terage, &c. S200.2S ; my correspondent sells the flour at 32 liv. 
per bart^l, and the butter at 20 liv. the 100 lb. (wU there 678501b.) 
deducts for freight, charges, &c. 1 500 liv. and 2 per cent, for 
'kis commission ; the neat proceeds he remits to London, at \6d» 
sterling per livre, for which I draw at par : Do I gain or loose by 
the adventure? Ana. M^5\.2Sgatfu 

2 1 • Shipped for Lisbon 500 barrels wheats at $6 per barrel, 
1 10 cwt. 2 qrs. 14 lb. butter, at gT per cwt. 400 tanned ox hides 
wt. 106 cwt. 3 qrs. at 12^ cents per lb.; paid duty, charges, &c. 
^150, insurance on the entire at 10 per cent. By my. factor's 
bill of sales, the wheat measured 5000 alquires, at 600 reas per 
alq. ; the butter weighed 387 arobes and 6 lb. at 2 J milreas the 
&robe ; the leather weighed 373 arobe 20 lb. at 200 reas per lb. 
(arobe:c32lb.) he charges for freight, .duty, charges, &c. 832 m. 
1 93| reas, and 3 per cent, commission. For the neat proceeds, 
drew at 5 per cent, above par : What is the gain or loss on the 
adventure ? . ^w. 55 ^ 044» 1 gain* 

22. A merchant in Dublin ships to Ostend 10 ton 17 cwt. 3 qrs. 
tallow, at ,£30 lO*. 9rf. per ton ; pays duty, &c. .,£25 10*. and 
premium of insurance ^55 10«. The tallow weighs at Ostend 
243381b. aQd sells at 18 guilders the 1001b.; the factor pays 
freight, duty and other charges 395 guilders, 10 stivers, 4 pen. 
and reckons for his commission 2 per cent. ; the neat proceeds 
he remits to London, at 33«. 9c?, Flemish per <£ sterling, and 
the Irish merchant draws it from thence, at 4 per cent, advance: 
Does he g.ain or lose by tlie adventure? 

Jm. he loses £32 15 l^|i|fij**^. 



- Partnershijiy or Comjiany. 

The intent of this rule is principally to divide the gain or loss 
that may arise in partnership (when the stocks are unequal) pro« 
portionably among the partners. 

CASE I. 

The gain or loss^ with the several sums at hazard^ given to Jvnd 
the profiQTtion eacfi partner is to have. 

Rule. — Add the several stocks into one sum — then It will be, 
as the whole amount is to the entire gain or loss, so is each par* 
ticular shai-e. to the propoition of gain or loss. 



/ 



EXAMPLE. 

I* Two mer. join stocks; Aput 1000 

In glOOO ; B put in gl500 ; they 1 500 

gain J5700, which they agree to 

'withdrawfromthec6mmonstock: a« 2500 : 700 :: I000cotn€s$2&^ 

What is the. proportion each Js to 

receire? as 250 : 700 :: 1500 ^og420 

2. A and B have gained in trade £iB2 ; A put in b6'300, and 
B <£'400 : I demand each man's share of the profit. 

Jns. A £7 Sy B,£I04. 

3. Two persons are to share ^^f 100, of which B is to have 4> 
and C ^ : I demand what is each man's particular share. 

jins. B 66|, C 33|. 

4. Amerch't being deceased, 'tis Ibund he owes to A «£500, to 
B .£900, though he left but «£l 100 behind him : I demand how 
much each i» to h^ve in proportion to his debt ? 

-^w. A i?392f, B £707j-. 

5. Three merc'ts load a ship with com ; A puts in 200, B 300, 
and C 400 barrels; at sea the master is obliged, by storm, to 
lieave 180 barrels overboard^ Tell mie how many barrels each 
merchai^t Qught to lose. >4n8. A 40, B 60, C 80. 

6. Two cities, Cork and Dublin, distant, by computation, say 
100 m. ; A sets, out from Dublin towards Cork, at the same time 
B sets out from Cork towards Dublin ; A goes IS miles, B goes 
8 miles a day : I demand how many miles each has travelled 
when they meet ? jiris* A 60 m. B 40 wi. 

7. Three persons niade a company ; A put in 1 50, B 260, and 
they gained <£65 sterling, whereof C's share came to .^ 19 : I 
would know A and B's part of the gsun, and how much C put 
in. rA<^16 16 7-^\j 

jinawer. <B 29 3 ll^f, 

L 169 6 lli^fiutinSyC. 

8. Throe persons join stocks ; A and B put in certain sums ; C 
put in <£l090; they gain c£llO, whereof A took «£*35, and B 
Jp29 : Tell me how much A and B put in, and C's share of the 
gain. . C A fiut in £S29 6 11^1, 

Answer. < B fitU in 687 3 S^J, 
(^C gaiTia 46 

CASE II. 

In estimating bankrufitciesj considerable labour mil arise^ calculate 
ing the dividends by the foregoing methods : to obviate ^hich^/bllow 
this 

Rule. — ^Find the proportion of £l or 58 1, according to the 
rule—this proportion will be a multiplier for the several cre- 
liitors. 



BfXAHlPtE.- 

9. A merc't foiling in trade^ delivers up his accouBtii ad ibflovrs t 
cash) S375 ; wares, £720 ; good book-debts, $3654.50. He ow^ 
as follows: to George Loftus, $1000 ; Henry Jatkson, 0760 $ 
Janies Thomson, 03600; Geo* Adams, $250 $ John Jones, 
£375 ; and James Wells, $800 : What peat must each creditor 
receive of the estate I 

Drs. cash, 375 Crs. LoHtus, 1060 

wares, 720 Jacksoni f60 

good debts, 365|150 Thomson, 3600 

■ Adams, 250 

4740.50 Jones, 875 ' 

wmasaBmM Wells, 800 

j|67B5 

irhen as eX^S : 4749.50 t: 1 to .70 cents per dollaxv 

Then 1000x.70zz 700.00 Loftus' 

760x«70z: 532. Jackson's 
3600 X .70=25 20. Thomson's I ns^^^^ 
250 X. 70= 17 S. Adams' f^^*^- 
375 X .70= 262.50 Jones' 
800 X. 70= 550. Wells' 

4749.50 



Let the pupil work this example after the tisual methods 

CASE III, 

When 8^k8 ate considered in reject of time : 

RuL£.^-Multip]y each man's stock by its time, and the pro 
ducts add together ; then say, as the Whole stock and time is to 
the whole loss or gain, so is each man's particular stock and timc^ 

to each man's particvlaf loss or gain. 

I. 

Example. 

10. Two merchants made a company; A put in ,£100 for 4 
months, and B <£136 for three months, and they gain «£50 : I 
demand each man's share of the profit* 

100x4=400 
136X3=408 

as 808 : 50 :: 400 to <£'24 15,4x1 ♦ 

>jvHtwefK 
&Cond« as 808 t 50 r. 408 to £25 4^ J 
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II. Three perstms hired a piece of land for c£ 12 10 6; Aput 
iti 20 sheep for 5 days, B put in 1 6 for 7 days, and C put in 25 
for 4 days : I demand how much each must pay. 

Ans. A <£4 3^, B ^£4 9 1 1,^3^ C ^4 3 ^V- 

I9, Three merc'ts put in a stock ; A puts 4n the 1st of Janu- 
ary <£120 till the 23rd of March ; B puts in the 10th of Febru- 
ary ^176 till the 12th of April ; C put in the 2nd of February 
^295 till the 25th of April, and they gain ^800 : I want to 
luiow each man's paxt <}f the gain> allowing 28 days to February. 

^ rAi*175 16 iijnfi. 

Anrtper. iB 191 17 2i|f||. 
tC 432 5 10^,^%. 

13. Four persons hired a coach to go 24 miles for 19 9. but 
being come within 9 miles of the place, there came two per- 
sons who desired to come into the coach, on condition of paying 
proportionably : Tell me how much each person is\to pay. 

Ana. 4 persons are to pay 1 6«« and 2 persons 3sn 

14. Four persons hired a boat to go 50 miles for 40 shillings ; 
now, when they were gone 20 miles, they met two persons who 
deured to come into the boat, with conditicm to pay proportion- 
ably : How much is each party to pay ? 

jhu, 30s* 9^^mjbr 4 persons^ and 9s. ^^d.Jbr 2 persons. 



Alligation 



It that rule whereby we resolve questions concerning the mix- 
ing of several simples or commodities into one compound quan- 
tity. 

Alligation is either Medial or Alternate* 

Alligation Medial is, when having the several quantities 
and rates of divers simples proposed, we discover the rate of a 
mixture compounded of these simples. 

Rule*— -i'&u/, accord'g to the given ratesj the value qfeach guan* 
aittfj and then taking the sum of these gumUitiesj and the sum of their 
value J sat/y 

as the sum of values : sum <^g'ties :: q'ty proposed : Ans, 

example* 

I. A vintner mixed 314 glls. gaUs* s. d. s. d. 

laali^ sack worth 7s. 6d. per 31^ at 7 6 236 3 

gallon, 18 gallons canary, at 18 6 9 121 6 

^* 9d, 1 3^ gallons sherry wine 13^ 5 676 

at 5«. and 27 gallons white wine 27 4 3 114 9 

at 4s. Sd. per gallon : What is — ■ 

one ,gal* of this mixture worth? 90 gdlls.) : 540 :: I gaL 

Ank, 6Smpergal* 
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2. There are melted and mixed together, two sorts of silrer ; 
4 ounces at 5 shillings, and 8 ounces at 4 shillings per oz. : What 
is the value of 1 oz. of this mixture ? Ana. 49. 4d. fier oz* 

3. A goldsmith melts 8 ib. 5^ oz. of gold bullion, J 4 carats* 
fine, with 1 2 lb. 8^ oz. of 1 8 carats fine : How many carats fine 
is this mixture ? Jm* \6^^f carats fine. 



Alligation Alternate, , 

Is, when we have the several ingredients to be mixed, and the 
mean rate of the mixture given to find such quantities of the sim- 
ples as, being mixed together, will bear the common rate. 

Rule. — The rates being all reduced to one denomination^ set 
down in a column under each oiher^ and the mean rate which the 
mixture is to bear to the left hand qftJiese. 

Connect^ or link the ratesj so that every one less may be linked to 
one greater than the mean rate. Take the difference between the rate 
and the several dmfdes^ and write it over against all the sim/iles with 
winch that one w/iose difference it is is linked; then the sums of these 
differences standing against every sim}ilerate<iare such quantities of the 
several sintfdes against which they standj as answer the question* 



EXAMPLE. 

1. A merchant would mix wines at 14, 15, 19, and 22 
per gallon, so that the mixture should stand him in 1 8 
the gallon ; What quantity of each sort must he take ? 

14 4 at 14^ S fl4 1 at 



shillings 
shillings 






per gallon* 





Proved by alligation medial* 


4 at 14 


comes 56 


1 15 


15 


3 19 


57 


4 22 


88 



As 12 gallons cost 216 : 1 comes 18 shillings, proof. 



• Note. — With refiners, a carat is nofa fixed quantity, but the 24th part 
of any quantity : thus we suppose an ounce of gold divided into 24 parts, 
and an ounce of copper divided into 24 parts, if 22 parts of gold, and 2 
parts of alloy, be added, it is still an ounce, but only 22 carats fine, Sec 



AlRga$ion. ' !9l 

Note.— Bff«cfe» the different answers firoduced by the different 

methods of Unking the simfile prices^ questions in Alligation (^being 

of that kind algebraists term unlimited firoblems J have an infinite va- 

Ttety of other answers ; for any other numbers in firofiortion to those 

Jbund by this rule (cts abovtj wiU answer the question* 

2. How much rye at 3«* the bushel, barley at 49. and oats at 
'2«. will make a mixture worth 2«« 6^^ per bushel I 

jins* i at 4s, 4 at Ss, and 2 at 2s. 

3. A vintner would make a mixture of mals^aivorth 7«* ed. 
per gallcm, with canary at 6s» 9d. sherry at 5«, and white wine 
at 4s. Sd* per gallon : What quantity of each must be taken that 
the mixture may be sold for 6s. per gallon ? 

jins, \2 gailma^malagaj 21 canary ^ 18 sherry^ 9 white wine. 

4. A Goldsmith has gold of 17, 18, 22 and 24cai^ts fine : 
How much must he take of each sort, to make it 2 1 carats fine ? 

Jns: 3 at I7y, I ai IS^ 3 at 22, 4 ai 24 carats ^ne. 



Alligation PartiaL 

The particular rates of the ingredients proposed to be mixed, 
the mean rate of the whple mixture, and any one of the quanti- 
ties to be mixed, given, to find how much of every one of the 
other ingredients are requisite to compose' the mixtures. 

RuLS.~^(?r down all the particular ratesy and Jind their defer- 
ence; then say^ As.the .difference standing against the price of which 
the quantity, is given^ is to the said given quantity ^ so is each 9ther 
deference to the quantity required. 

• ' EXAMPLE. 

1. How much water inust be mixed with 63 gallons of bran« 
dy« of 5s. 3d, the gallon, to reduce it to 4*. 6d. per gallon ? 

4^ 6rf.=:54 <gO)-j; 

gals. gals, 

then as 54 : 63 :: 11 : 12^ water^ jins. 

2. How much brass of 14flP. per lb. pewter of 10^^ must I mix 
with 501b. copper worth 16rf. the pound, that the whole mixture 
may stand me in 12rf. per lb. ? jins. 50 lb. at ]4d.Sr 200 at lOJrf. 

3. With 60 gallons of brandy, at 6«. per gallon, I mixed bran- 
dy at 5s. 4d* per gallon, and some water ; then I found it stood 
me in 3s. 6d. per gallon : I demand how much water and bran- 
dy I took ? ^ns. 74^ watery 60 gallons brandy at 5s, 4d, 

4. How much malaga of 7s. 5d, sherry at 5«. 2d. white wine 
at 4s. 2d, the gallon, must be mixed with 20 gallons of canary 
at 6s. Sd. the gallon, so that the mixture may stand in 6s. the 
gallon? Jm. 34 at 4«. 2d» 16 at 5*. 2d. and 44 a4 7s. 5d-.fiergal. 
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5. How much alloy) and how much gold of 21> aad 23 carats 
fine^ must be put to 30 oz. of 20 carats fine, to bring it to 1 8 ca- 
rats fine ? JtiSm 1 &| oz. alloyj 1 8 oz. at 2 If and IBoz^ai 23 ca^jftncm, 

O stands Jbr alloyy or water. 

Alligation Total. 

The particular rates of all the ingredients proposed to be mix- 
edy the sum of all their quantities, with the mean rate of that 
sum being given, to find the particular qutfitities of liie mixture., 

Rule.— *S(f^ down all the fiartictdhr rates with the mean rate em 
befirey and find their differences ; add all the differences m$a one 
sum ; then sat/y as the stem of all the dSffereneeSy is to the sum qfaU 
the quantities given^ so is eaeh partiadar diffbrenee to its fiarHcular 
quantity required. 

EXAMPLE. 

U Agoldsmith has two sorts of silver bullion; the one of lOoz* 
the other of 5 oz. fine, and has a mind to mix a pound of it so 
that it may be 8 oz. fine : How much of each sort must he tkke i 

5 ox. 

.* ^ ^o KSitorila^lOoz. 

then as S I 12 li < ci . *^ aaC * It 

^2 ;to4fy at Sox. 

2. A vintner has 3 sorts of mne^ viz. of 24^ 22 and IBd. per 
gallon, and has a mind to mix 60 gallons, so that he may sell it 
at 20d. per gallon : How much of each sort must he take ? 

Jns. \2gal. at 24d. 12 at ^d. and 36 at IM. 

3. A goldsmith has 3 sorts of silver^ viz. of 1 1, 8 and 5 oz. 
^e, and, has a mind to make a piece of work that shaH wdigh 
10 lb. of 9 oz. fine : How much of each must he take I 

jins. S^at \\ oz.fine^ 2^ o^ 8 oz. and 2^at S oz.fine. 

4. A cask of 58 gallons, is fiUod with fiquors at 7, 8, and lOcf. 
per gallon ; then it stands in 9^. the gallcxi : I would know how 
many gallons of each sort was takeA ? 

r Z^ at 7 d per gallon. 
JwwerA 8^ 8 

l^^js 10 

5. A druggist has simples of 18, 15, 12, 9, 8 and Sd. per lb. r 
How much of each sort must he take to make up 318 lb. so dial 
they may stand him in 1 1</. per lb. I 

r82^|^a^ \^. per lb. 
J4344 15 

55^ 8 
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Single Position, 



Or the Rule of False,' is so called because 1^ supposed num- 
bers taken at adventure and worked with accordhig to the nature 
of the quealiiail^ the true number sought is discovered. 

EXAMPLE* 

1. There k a cistem with 
vsKter ifbkjk has three cocks; 

«rhen the firstcock is opened all ^r»ty |=4 

<the water runs out in an hour; secondi 4^i 

"When the second is <^)ened it tfdrd^ T^i 

runs out in two hours; and when — ^ — hour* ndmifes. 

the third is opened it runs out «4h«« aa '-^ z ^ i: 6 : 32-]8i-. 

in three; but if all the cocks are ' 

left open, how hmg will it be in ^ 

emptying? 

2. Suppose I set at interest £240y and that in 5 years I re- 
ceive for principal and interest i£300; I demand the rate per 
cent. jhum 5 per cent, 

3. A gamester loses at 4 turns of dice 1 60 shillings, and tre- 
bkd each turn the sum he put in: How much ^eA he play for the 
first and last times? 4^. the fir%t time^ 

\^%thela»t* Aru. 

4. Peter drinks a cask of beer, quantity 16 gattons, in 6 dafs; 
and John, vrhea he goes about it, can do it in 4 days ; bow if 
thef should both drink together, how long would it stand themi 

Ji^. 3 day9 9-|- houra* . 
5* Suppose I set at interealy a certain sum of money at the 
rate of 8 per cent, simple interest, and at the end of 10 years I 
receive both prilicipal and interest, i£600: How much was the. 
principal lent out at first? */in8. «£333 6 8.' 

6. A master mason can.fioiih a ftfece of work in 24 day^ his 
\ journeyman cae do it in i^ days, and his apprentice caitdo It in 

4i days : In what time would they finish itie work if ihey all 
worked together ? ♦ ' ^tw. I-J. ctey*. 

7. There are 3 mills, the first grinds 3 bushels in 2 hoqfs, the 
second 5 bushels in 3 hours, the third 7 bu^els in 5 hours : In 
how many hours w31 ^ey grind 36 buahels { Am. T-^houra* ^ 

8* Four merchants, A, B, C and D, have gained .i" 140, whicb^ 
they divide in this manner; that-}? the share of A, is equal se- 
verally to 4^ the share of fi, |of C, and j of D ; the question is, 
what is each man's shar^ of th^ gain ? { 3d A*a paru 



> c 



40 C8tm$» 
Sir C'afifirt. 
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Double Position. 

Mak^ choice of any number and work wtrh it according to the tut" 
ture qf the question ; if your error be more^ mark it thuB f + J ; 
choose another number j and work as before ; if it he 1es9y mark H 
thus f — 'J ; multi/ily the ettfi/ioaed numbers and their errors crose- 
tviscy that is J each error into the qfifiosite sufifiosed nun^er ; add their 
products if your errors are more and less^ and divide By the sum. qf 
the errors'^he quotiera mil be the answer ; otkerwiscj divide the 
difference of the firoducts by the difference of the error $ if both be 
marked C+J or f— >! the quotient wiU be the etnewer^ 

EXAMPLE. 

# 

sufifioae auptmt 



1 . A asked B to lend him the 
100 crowns he had in his pock- 
et ; B answered he had not so 
much moneys but said, if he 
had 4 as much more, with ^, \ 
and -I of the numbers less three, 
there would be 46; well then, 
says Ky you have only twenty- 
jburcrownsb 



1^ 
6 
3 

2 



16 
8 

4 
2 



9^ 




8 j- dvuisor. 



24i 32| 
'3 3 

21| 29|. 
ibouldbe 46 46 should be 

(-)24i 16|(-) 

X 

12 16 

* J9C 392 
196 



♦ • 



. , . 8J) 196 (24 tfrotww. 

•4nsm 
' 2* Jiimzn on horseback sets oat from % certain town ; acoach 
sets out from another ; at a certain distance they meet, the 
jcoachman asks the jp^n oahorseback^ hOf many miles he had 
-trode: he.answered, if he had rode l^ times as far as he had 
4one9>he would haye rode 36 mil^s ; well then, says the coach- 
man, I haiseixKle ivisfkv and j as far as you : Howmany miles 
are the towns* asAnderf jina^ 25 j- ndles. 

3* A master hires a journeyman, on this condition, that he 
shall ha^ 12 pence a day for every day he works, but for every- 
day he dpes not. work, he is to pay his master 6 pence per day 
^X bis diet. On the 30th d^^y they settle, irtien neither receives 



Extracdomy Progremonsy ^e. 1§S 

"or pays money : How raaay days did the joumeymaji york^ and 
howiQany was he idle ? . An^. Eg worked 10, am was idle 20. 
. 4. ^A. dj^wrU fTom< Philadelphia at the same timeihat B de- 
par^ from New-York, the distance between PhHadelphia and 
New-York, say 100 miles ; when they meet, tiie miles A hadrtrjfc- 
veiled being multiplied by 8^ and the miles B had trayelled be- 
iQg multiphed by 5|, the difreri&n.ce (^« their producte will be 75^ : 
Ho^ much %ther has one travelled thanE the other ^ 

. wfn*. A trvveMed 33-f| tmlea more than B. , 

-5, Th€^re a|?c 8 numbers; when you ^ tliem, they. make 30, 
the ij j. and ^ of the wie, are equal to I? 7 and J of the other :. 
What are they ? yfw. 18 (Wrf 12. 

6. If 4pio a piece of cloth) I cut -14:11 yaads? th^n ther^ is 
left .1; less 17.yard3 s .Hoiiffma^y yard^ we^^m^hj^piec^? 

Ansm .36 yards, 

7." 'A gentleman has two horses, Chesnut and SWift ; and a* 
saddle wottfi 50 pounds, ^hich set on the back of "ChesAut, 
makes his value double th^l; of Swift ; but the saddlje sf t on th(§ 
bacLc^.Swift^ makes his value 3 times that of Che^nut i What 
w;^ the ys^e of each horse ? < •^n** Chemut £S% Swift 40. -• 
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PART IV. 



Extractions, Progressions y ^c. 



pirst— Q/* Involution^ or raidng of powers. 

If any number be multiplied into itself any number of timcs> 
the several products are called /w^yer* of that number^ and are dis- 
tinguished by frsty' second^ ihirdy ^c.Jiowers; and the number 
multiplied by, is called the root of eacli power particularly. 
Thus 4 first power y or root* 

1 6 aqtiarcy or second power of 4 and 4, the sq. root qf 16. 
4 

64 ctibey or third power 6f 4 and 4, tTie cube root of 64m 
4 

' 256 biquad* or \th power of 4 and 4y tlie biquad* root ^ 2 5 S« 



Id6 iguars Rm. 

Sth furmer^ U catUd tunoHd ; Sthj^guarecube ; 7th^ weondHir* 
BoUd ; %th^ square higuadrate; 9 fhj cube cubed s lOiky Mq* mrsoSd* 

The number denodng the power, is called the index^ or eocpo^ 
neniy because it shows how often the root, or Jlrat flower is to be 
involved, t/ma 4,^ !^ 1064, tbe Sthfiower qfA or 4 involved 5 ttme9 
and 5, the exficnent of that povfer, 

HoL^.^^Muliifily the ghen number^ rodt, or/iowcTj cu often m» 
the exponent contains todts less 1 (^because the given root orfiomer 
eqitak \st power) the last produtt ttnll be the power required* 

Thus, Si^sreiy the 4tll power of 3 and 3, the biquadrate root 

ofai. 

Seconds- i«£voAif^oM, or extraction qf roots : 
To find the root of any assigned power is called evokaianj or 
extraction* The g^en power whose root is to be. extracted, is 

^^inguished by this sign v^, as v^36 showa that the square root 

o( 36 is requir^ (the e^qwnent of the square root may be ooiit- 

i 
ted) v^3!6, the cube root of dl6 is required, kc 

If thd power be expressed by several connected numbers, a 

Scutum should be drawn from the top of the ugn over the 

entire cotmezicffi, * 

thus, v^S54~3 cube root of 354 less 3 is required* 

^ 864+3? biquadrate root of 864 more 27 is required* 



Square Root. 



RULE-^DistiAgUish the given power into periods of tioojigures 
vachy beginning at unit's place ; if tliere be decimals, the periods 
must be pointed f^bath ways from the separating, point. 

Find the greatest square in the left hand period, and place the 
root in the quotient, subtract the square from the period, and to 
the remaindek* bring down the next period for a dividend. 

Double the quotient for 9l divisor y and try how often it will be 
contained, putting the trial Jigure for unit^$ pl^ce in tht divi- 
sor^ and when found nearest, pttt it in the quotient. 

Subtract as before, bring down the nextperio(i for a dividend, 
double the quotient for a drvieor, and proceed in tlie trial as direct* 
«d above* 

If ^ remainder occurs after the last period is brought down, 
add cyphers and proceed as before, the quotient thence arising 
will be a decimal. 

Surd numbers are those whose roots can never be exactly found ; 
but by the addition of cyphers, we may approximate to the truth 
to a snflicient degree of exactitude. 



9juare Root. 19? 

XXAIIPLX* 

Reqmred the J&de of a square wl|ose Buperfidal coDtenf is 
572199960721 square feet. 

57'21'99'9f07?ll' 
7 x7s: 49 ' ' » ' ' (yS64S9feetyJn9. 



145 
1506 


821 

725 

9699 
9036 

* 


15124 66396 
60496 


151283 590007 
1453849 



, 1512869 13615821 

13615821 

Extract the Square Root of 25097636 •^w*. 4806 

151321 - - • 389 

^ • 14122564 - - - 3758 

2985984 - - - 1728 

15437041 - - - ,3929 

2990667969 . - - .54687 

fb extract the square root qfafraction : 
ULE.— -Extract the root of the numerator for a numerator, 
and the root of the denominator for a denominator* 

Thus we find the square root of ^ to be |— 43ut the numera- 
tors and denominators of fractions being generally surds, it ia. 
better to reduce the fraction to a decimal, and extract the root of 
the decimal for the answer. — Thus, ^==.5625, and y^5625=.75 
the answer=^ 
What is the square root of |^ ^ns. .625 

4 - . - - - .25. 

I - 2958+ 

i 1118+ 

64832.5465 254.622+ 



Use. 

CASE I. 
To find a mean proportional between two given numbers : 
RvhZ.^—Miltifify the given numbero togHherj and extract thi 
root iff the product Jor the armwer. 



SZAIIPLE. 

What is.the mean proiK>rtional between 5 and 20 ?. .aip^^i 

Whfit is the raean.prqportionid between 4 and 9 i Am* 6. 
What is the mean proportional betweealfidand 36 ? An»* 24. 

CASE 11. 

Having the ccmtent of a superfices or a f;iven figure to find the 

of square equal thereto^ &c. 
Rule.-— iSxrrac/ the root of the gv9en€(mtentfortheddeqf9L 
9quare equal thereto. 

EXAMPLE. 

4. In a square plantation are 2Sn6 trees: How many rows 
are there, and how many trees in a row ? Am. \ 54. 

5« The area of a circle is 4276«5 feet : Required the side of a 
square equal thereto* Am, 65. 395. 

6. An eliptical fishpond contains 9 acres, 2 roods, 15 perches : 
Required the side of a square one* to contain the same quantity I 

.-^n*. 274.2535 yorcb. 

7. If the <5ontent of a given circle be 160 yards, what is the 
aide of a square equal thereto ? Am* 1 2.649. 

CASE III. 

The area of a circle given to find the diameter: 
RuL£.**-s^e 355 : 452 :: area : square diameter. 

Otherwise, 

' Divide the area by the common number .7 B 5^ the quotient wiUbe 
the square qfthe diameter • 

' 8. A horse in the midst of a meadow, suppose, made fast to. 
« stake by a rope from his nose, how long must the cord be, thai 
feeding aroimd, the horse may graze neat just an acre of g^und ? 

Am. 39.25 yard 
9. How many yards must be added to the rope to let^* 
horse graze two acres ? - Ans. 16.25; the 

CASE IV, 

Any two sides of a right angled triangle given to find the other. 

1st. Having the base and perpendicular given to find the hy- 
pothenuse, or longest side : | 

Rule.— SiTuare the given ndes^-^add their squaresy and extract 
the square root of their sumjbr the hyfiothenuse^ or side required. 

2nd. Having the hypothenuse, and one of the other sides giv- 
en to find the other: 

• RvhE^^'Squave the given sides as before^ and extract the square 
root of their difference Jbr the side required. 
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EXAMPLE* 

-A cifi^ 45 yards ygh^ is surrounded by a fosse 60 yafds broad : 
What length must a ladder be to reach from the outside of the 
fosse to the top of the wall ? - . Jm. . 75 yards. 

Suppose.a Kght-house bu9t on the top of a rock, the distance 
between the place of obtervation, and diat part of the rock level 
with the eye, and directly under- the building is given 310, the 
distance from the top of die rock to the place of observation 423, 
and from the top of the building 425 &thom ; the height of the 
lighthouse is required J Jhu. bHghiqfthmrock^Vi.^faihom* 

t^tbebou»e . 2.9315+ do. 

A ladder 40 feet loRg, reaches a window 33 feet from the 
ground on one side of the street ^ b^t if raised, and laid against 
the opposite house without monng^the foot, it will reach a win^ 
dow 2 1 feet ^m the ground; lequired the breadth of the street. 

Am. S7.0S/eet. 

Lei thefiregding quutioMbe tran»fi09ed by the pupil for the afi- 
fiUcation and jehmdation qfthe.ntk* 



Cube Root. 

A Cube is a figure whose length, breadth and thickness are 
equal: Or, ,. „, . . ~ , . . 

It is that power^of a nimiber which was involved three dmes, 
thus, 4,3=64 the Cube and 4 the. Cube Root of 64, &c« 

To extract the Cvbe Rqot: 

RirtE 1 .—- Point'off the given power into periods of three figures 
each from unit's place. 

* '3. Write the next greatest Cube under the left hand period^ 
and note the Root for the first figure of the quotient or required 
Root. 

3. Subtract, and* to the remainder annex the next period, 
this call your Resolvend. 

Tojtnd a Divisor : 

Rule.— .Multiply the square of the quotient by 300 for a Divi- 
sor, see j^ow often it is contained in the Resolvend— ^s figure 
must find the three following numbers : 

/^tr«^— The product of the Divisor. 

Sfccpi^-The product of its square and the foregoing p^of 
the quotient multiplied by 30. 

7*«W— -Its Cube.— 'The sum of these three nutnbers- is the 
Subtrahend, wUch subtract fixim the Resolvend;, to the remain- 
der^ annex the next period ai^ proceed as befoi^e. 



800 Afie iB0Qf . 

If it be not an exact Cube^ annex periods of cyphers to the re- 
mainder ; proceed in all respects as before; the part of the Root 
thence resulting will be a decimal* 

Required the Cube Root of 9303348 

9'd02'348' (310.313 ..M* 
335*8 • * 

lS03=stfff RewtveruL 
dhUor* ' ■ 

3,* XSOOi: 1300^:1200 (1 
l,»X3x -30= 60 

eudeof lr= 1 



4 l,348,000=2(f. and 3tf, re8ofu. 

OtVUUfm ■ ■ ' 

2l,» X S00=:133300,00r:39690b00 (0,3 
.3,*X310X 30= 56700 

3,»=: sr 



39746737 subtrahend. 



I601373,000=s4r^ reaohftruL 
dhnsor. * * 

3103,* X 300=1326783700=1336783700 (1 
l,*x2103x 30;= 63090 

1,^= 1 



1336845791 mAtrahaii. 



274437309,000=r5lAraofoauf; 
divUor* ' ' ■ 

21031,«X 300=133690888300=265381776600 (3 
3,* X S 103 1 X 30= 3533730 

3,»= 8 

365384300328=5M wbt'nd^ 



9043908673 renudnder* 



XLVCIDATIOV* 



After deducting the Cube 8 and annexing the next period, we 
find the Resotvend 1303, thai to find a Divisor, take the quo- 
tifent figure 3 'x3zr4x 300=1300 DhFiaor, which being fimnd 
(mce I place under the Resohend; 
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Cube Root. 201 

> Then 1 xI:=tx3(theforcg(Hngpaitof thequotient]=2x30 
=60^ which I place ID order under the Rest^vend, and, lastly, the 
Cubeof !• The sum of these threenumbers, viz, 1251, Itake 
from the Rcsolvend 1 303, and there remains 4 1, to which I an- 
nex the next period, viz, 348=41348, secmd ReAilvend) then 
I find a Divisor as before, viz, 21x21x300=132300 Divisor, 
t>ut I find it is not contained in the Resolvend, therefore I put 
in the Quotient, annex a. period of cyphers to the Resolvend and 
two cyphers to the Divisor, (because 2 10 x 2 10 x 300= 1 3230000 
Divisor) ^d find it contained 3 timea~4he number thence re-- 
suiting is a decimal- 
Required theCi^Root of 4137834281S ./bu. S4S6 

5859375 180.38 

164366593 548. 

70S9I9947264 8904. 

673373097125 8765. 

4142173fi 346. 

146363183 52^. 

7h extmet the Cude Soot of a Fracdan : 
Reduce the fractiDn to a dedmal, and proceed as if it was a 
vrhole number. 

Required the Cube Root of ^, Jtn*. .75 ' 

i, - - .793+ 
i, - - .63+ 
T%e root of tome of the h^her powert U atUanabU mlhout 
much labour ; o^ othert the taek U arduoue vdthout a knowledgf ^ 
Mgebra, A» algebrmc elucidation u tiaelesa to a student in arith- 
metic, xoe thall tti^teme letth Ihetejiarti loMeh depend on itjor eo- 

2b exlracfthe root of the beipiadTote or Jburthftower, extract the 
tqvare root; then extract the tguare root of thai root, for the M> 
K/uadrate root repdred. 

Square Cube, or sixth power : 

Mxtrget the »qutire root of the given fiower, then extrmt the cube 
root 0/ the root found, fir root required. 

Square Biquadrate, or eighth power : 

Hxtract the eguare r.'^^hpovier— extract the »quare root of that 
root for the eecotut power or »quare ; then extract the tquare root (f 
the kut root fowid for the -'"' '""-'"> 

Cube Cubed, or ninth 

Extract the cube root o a 

root of the latt found root _ 

By aftfUying to theprol i, 

thie mil be clearly imderat • 

' it^ the teach 
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Tlie Use qf the Cube Root 

CASE L 

To find the side df a cube that shall be equal in KAidity to 
any given solid, as a globe, cylinder, prism, cone, ficc. 

Rui.E-— Extract the cube root of the solid content of the g^- 
ven body, which root will be the side of the cube required* 

EXAMPLE* 

1 • There is a stone of a cubic form, which coatainft 2 1953 ao^ 
lid feet: What is the superficial content of one of its sides? 

,/in9» 2% feet. 
CASE 11. 

Having the dimensten of any solid body, to find the dimensions 
6f another similar solid, that ^bail l>e any number of times grea- 
ter or less than the solid given* 

Rule— Multiply the cube of each side by the difference be* 
tween tha solid given and t^t reqmred, if greater (or divide by 
the difference if less) than the solid given ; then extract the cube 
root of each product or quotient, which wiU give the dimensions 
of the solid required* 

2. Suppose the length of a ship's keel to be 125 feet, the 
breadth of the midship-beam ^5 feet, and the depth of the hold 
15 feet ; I demand the dimensions of another sh^ of the same 
fom^ that will carry three times the burthen* 

C Length of the keely 180. 2^Jtet. 
Am, < Breadth (^the bewitf 3a« 05 
{^Defah <f the hold, 21.63 
S« Agfdh, I demand the dimensions of aaodier ship of the 
same form, that shall be only half the buithcn of that wiioae dH 
mensions are given as above* 

C Length tf the keely 99, 21 feeU 
Am. X Breadth of the beamy 19* 84 
{^Defith of the hoidy 11. 9 

CASE III. 

Hamg the dimension and capacity of a solid, to find the di- 
men^ons of a similar solid of a (Afferent capacity* 
' Rule. — ^Like sojids are in triplicate proportion to their homo« 
logons sides, therefore it will be, as the cube of a dimension : is 
to its given wei^t :: so is the cube s of any like dimension to 
the weight soupit* 

EXAMPLES* 

4* If a ship of SOO tons burthen be 75 feet long in the keel, 
I demsoid the burthen of another ship, whose kedi is 100 feet 
long* Am. yil. moons. 






AritktneHcal Progresdon. / %{}% 

%. Snpfiotc a ball of 4 inches dwmeter weighs 181b. I de- 
suuid the ditmeter of another that weighs 114 lb. 

Atm*. 7* 4 mchesi 
CASE IV. 

To find two meati preportkmala between two giveti numbers : 

I^uLE.—xDiidde the greater extreme by the lera, and the cube 

ix>ot of the quotient^ multiplied by the less extreme, gives the 

iessermean; multiply the said cube root by the lesser mean^ and 

the product will be the greater mean |»c^K^doQal« 

EXAMPLES* 

6. What are the two mean proportionals betw^n 7 and 1JS9 ? 

Am. 2 1 and 63. 

7. Find two mean proportionals between 4 and 256. 

Am. 16 and 64. 



Arithmeiical Progression. 

Ajnt rank or series of numbers increasfaig or decreasfng, by a 
comnion 4Eff#rtnce, is said to be in arithmetical pmgression. 
. AnyaeriesincveMttigbyaoQmoioQdiliefeiiceyisa^M 
cenditig pfogressiQii s 

As I9 3, 5, 7) 9) 11, Ice. 

And any number decreasing by a com!mon difference, is called 
a descending piogression : 

As 11, 9, 7, 5, 3, 1. 

The numbers which form an arithmetical progression, are 
called the tenns itf the progressiim; and the number whereby 
one term exceeds^ or is ^fioent of another^ is calkd the com* 
Bion difierenoe* 

The first and last terms of a progression, ate called the ex- 
tremes ; and the other terms, the means* 

From the foregdng progresffions, it is easy to conceive, that an 
sncRaising aritfanedcal pi^resaioa may be contanied to infinity ; 
but a decreaal^ progression easmot be ontimied fiuther than 
till the last term becomes lesa than the common difference. 

In an arithmetical progiession these five particulars are to be 
Ijyoted : 

1st* The first term. 
2nd. The last term. 
3rd. The common difference* 
4th* The number of terms. 
5th. The sum of the series. 
Fffom any ttn^se of liddch being given the rest may be Ibund. 
. Numbers in arithmetical progressicm ha^-e stmdry p^culkr 
properties, sbme of wHch are as Mows : 



1^04 Arithmetked Pr^rektkSu 

Proposition 1 . In any increasing series, if the first terni be 
added to the product of the common difference, multiplied hj 
the number of terms less 1, the sum will be the last term* 

EXAMPLE. 

Given 2 the first term, 12 the number of terms, and the com- 
mon difference, to find the last term. 

12— lizl 1 X 2+2zr24, the last term. 

In any decreasing series, if the said product be subtracted 
from the first, the remainder will be the last term. 

24— 1 1 X 2~2, last term. 
1*ropositi6n 2. If odd numbers compose an arithmetical 
ptDgression, twice the mean or middle numbers will equal the 
sum of the extremes : 

Thus, J, 3, 5, r, 9, 11, 1^. 
JV&w 7x2=14, and 1 + 13=14* 

But if even numbers compose an arithmetical progression, the 
sum of the means is equal to the sum of the extremes. 

3, 6, 9, 12, 15, 18, 21, 24. 
Mw 12+15ZI27, and 3+24^:27, or 6+21zr27. 

Therefore, a progression whose terms are odd, the mean term 
being doubled, is equal to the sum of any two terms equally dis* 
tant therefrom ; and if the terms be even, the sum of the means 
are equal to the sum of any two terms equally distant there- 
irpm. 

Hence, if any two numbers be added, and their sum halved^ 
that half is an arithmetical mean between the said numbers. 

Problem I. Having the' first term, common difference} and 
number t)f terms, to find the last term : 

'RvLEj^-^Multifily the number of terms less 1 by the common dif-^ 
fer€nc€''-4o that jiroduct add the first term^ the sum is the last term. 

example. 

1* A man bought 40 yds. of cloth, at 1«. for the first, 3«. for the 
second, &c. : How many shillings did he pay for the 40th I 

40— I n 39 X 2, common dif* + \j first termrz.79s, Ans. 

Note.— ^If the first ternfi equals the common difference, the 
number of terms multiplied by the common difference will pro^ 
duoe the last. 

Problem II. Having the first term, the last term, and nurn^ 
ber of terms, to find the sum of the series. 

Rule.— ^<c/cf the first and last terms together-^multifily halftht 
sian by the. number ofterms^ or the whole sum by half the number q^ 
terms f the /iroduct will be the Bum qf the ieries* 
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EXAMPLE. 

^» Bought 30 yds. of ribband ; for the first I gave a penny, for 
the last sod. : How much did the SO yards cost ? 

1+30=31 X lS,halftheferm8Zz465fl€ncey £\ 18 9 Jm. 



Problem III* Having the first term, the common difference, 
and number of terms, to find the sum of the series* 

Rule. — Find the last term by problem l«r, and the mm ofthese^ 
ries ^firoblem 2ndm 

EXAMPLE. 

3» Bought 35 yards of silk, at U. for the first, 3 for the second, 
5 for the third, &c. : How much is paid for the silk, and how 
much lost, if the silk be valued at 2U. per yard ? 

35—1 X 2+1 =69, last term. 
And 69 X \7^ half number of terma^ 12074«.zz<£'60 7 6 
And 35 yards^ at 2A8m .-.-.-.. 42 



Ana* I088 cf 1 8 7 6 



4. How many strokes doth a regular clock strike in a natural 
day, or 24 hours? Ans. 156. 

*5. A man buys 17 yards of Kersey ; for the first yard he gave 
3 shillings, for die last 1 Oe, the price of each yard increasing in 
an arithmetical progression : How much did the whole amount 
to ? Ana. <£s 2a. 

6. How many strokes doth the clocks of Venice (which go on 
to be 24 o'clock) strike in the compass of a natural day ? 

Ana. 300. 

7. The length of my garden is 94 feet ; now if eggs be laid 
along the pay«tment 1 foot asunder, and be fetch'd up singly to a 
basket, removed 1 foot from the last, how much ground must he 
traverse that does it ? 

Ana. 1 miley 5 fur. 2\ fiolea^ SifeetEngUah. 

8* A merchant hires a clerk by covenant for 1 4 years, to give 
him £s the first year, and raise his salary 40»« a year during the 
term : The question is, to discover how much he paid him one 
year with another on an average ? Ana. .£1 8. 

9. Supposing a press-gang having a warrant to press for 30 
days, press the first day 300 men, and every succeeding day 19 
more than the former : How many men vriU they raise in 30 
days^ Ana. 43350. 
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Artnuities in Airear. 

Br this roi^ interest on annuides in arrear may be easiljr oal- 
culated ; for the several interests form an arithmetical progres- 
sion, of which the last interest due may be taken as the first tentn 
and common difference ; and the number of years, half-years^ 
or quarters less one, the number of terms ; because there is no 
interest due upon the last annuity, it being only due* 

EXAMPLE. 

1. If the payment of an annuity of £70 be forborne 5 years, 
what will be due at the end of the term, simple interest being; 
computed at 5 per cent. ? 

X70 ut 5 per cent. comt9 £S 10 interest andJk'Mt $emu 
5 If ears «»- 1 rr 4 

14 O Q last term. 



17 10 sum ff first and last. 

2 half the number <xf terms* 



35 ^ O uU* or sum of the seriesm 
£70 for 5 years ZZ 350 

Amount dste^ £385 Answer. 



But if interest be allowed cm half-yearly, or quarteriy pay- 
ments, the advantage will be still more in fiivour of the receiver* 

tXAMVLE. 

3. If the above aoninty was payable half-yearly, what was th6 
amount? Ans. £39S 7 6. 

3* If mterest be aUowed on quarterly payments, what would 
Ibe above annuity have amounted to? Af^. £391 11 3« 

4« If the payment of a pension be omitted for 7 years, what 
wiuW amount to in that time, supposing the annuity «f d§, at 6 
^e^cenU simple interest? Ans. £462 1 1 2f« 

Theforegwi^ propontioifs and problems being rfrad use in arith* 
insticj I htnfe given them separate. Hhejallomng problems are here 
tulffoisiedj Jhr the use qf those who wish to investigate the peatUar 
properties tf Prtigression. 

Pkoblsm IV. Given Uie first tcMi, the last term} and Qnm- 
ber of terms^ to fiiid the common diffcroM^e. 

^S^iA^^^Dtoide the d^erenee ^ the extremes by the nutnber ef 
4erwm leas l^^mihe quotient will be the common difference. 
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EXAMPtB. 

Pirtm. 3, the firsts 39 the last, and 19 the iimiiber.of term^s 
Required the commoa difference* 

d9-3«=36» and 19-* laelS, ihm 36-MBs»3 common dif. 

Problem V. Given the first term, the last term, and com- 
mon difference, to find the number of terms. 

RuLB«»-^Z>m(/e the difference of the extreme* by the common dif- 
JerencC'^^he quotient + Ij wiU be the number of terms required. 

EXAMPLE. 

Given the first, T the last, 5 1 common, excess 4 : Required 
tiie number of terms* 

5 1— *-fsr44-r4s 1 1 4- 1 s 1 5^, mim^ ^/^rmtf, ./l^« 

Problem VI. Given the extremes and commcHi difference, 
to find the sum of the series. 

'Rvis%,F^Mitk^ the 9um tfthe extreme^ by their Sffertnce^ in- 
created by the common d^^h'enecy and the product divided by twice 
the cmnmon deference wiU be the aum ^ the terie*. 

EXAMPLE. 

Given 3 tnd 39, extremes^ 3 common difference : Required 
(he sum of the series. 

394-3=43,a»cf 39— i3=sS6, /Am 42x36 +2 ss 1596, 
and 15^-7-^x3=399, wm, Am. 

Problem VII. Given the extremes and sum of the series^ 
to find the common difference. 

"^"LJL^^Dvmde the product qf the «um, and difference qf the ex* 
tremea by the d^erenee qf tmce the turn qf the eeriea and the eum 
of the extreme9~^he quotient viU be the common difference* 

Example. 
Given 3 and 39, extremes, and 399 the sum: Required the 
conomon difference. 

394-3a42 eumj and 39— *3r=:36 difference^ 
then 42 x 36= I512-r(399 X2~42)=756s:2 com. dif. Ane. 

Problem VIII. Givi^ the extremes and sum of the series^ 
to find the number of terms^ 

Rule.— •Z)ri;f££p twice the sum cfthe series by the sum of the exr 
tremes^^mthe quotient xsiM be the manber of terms* 

EXAMPLE. 

Given 7 and 5 1, extremes, 348 sum : Required the number of 
terms. 

34«X2^696-T-7-f 513=12^ numdrr f^terms^Am. 
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Problem IX. Given firet term, common difference) and sun& 
of the aeriesy to find the number of tenns. 

RuLE.»-*7b the square of the differtnce of twice the Jirat termy 
and the common difference^ add the product qf the mm^ and the com-- 
man difference multi/iUed by 8, and extract the square root of the 
9um; from the root take tvnce the first term less the common differ'^ 
ence ; divide the remainder by twice the common d^erence^^he quo^ 
tient will be the number of terms* 

EXAMPLE. 

Given 3 the first term, 2 common difference, 399 sum of the 
series, to find the terms. 

3X2s=6— «2=4, and 4*=stl6, square ff difference ; then sunk 
399X2 com* d^. X8=r6384, an£^ 6384+ 16, ^. of dif. z^GAOO \ 
then y^6400=80, root ; then 80 — 4, twice first term less common 
dif = t^'^^^:z\^^mimber of terms^Ans. 

Problem X. Given the first term, the common difference, 
and sum of the series, to find the last term. 

Rule.— -7b the square qfthe difference of twice the first term and 

, common difference^ add the product of the sum and common difference 

multiplied by 8, and extract the square root of their sum^Jrom which 

root take the common differcTKCy the remainder divided by 2 will give 

the last term. 

Given 3 the first term, common difference 2, sum of the se- 
ries 399, to find the last term. 

3X2=6— 2=4 ai«/ 4* = 16* 399X2X8=6384+ 16 rAtfjy. 6400 
then ^ 6400=80 and 80 — ^2-r2=39 the last term. 



Problem XI. Given the first term, number of terms, and 
sum of the series, to find the common difference. 

Rule.— From the sum subtract tlie product of the extremes^ twice 
the remainder divided by the square of t fie terms less the nwnber of 
termsy will give the common difference. 

Given 399 sum, first term \ number of terms 19, to find the 
common difference. 

399— 3X19=342 aw/ 342 X2=684-M9»— .19=2 ^Aff com. diff. 

Problem XII. Given the first term, number of terms, and 
sum of the series, to find the last term. 

Rule.— -Z>mcfe twice the sum by the number of terms ; from the 
quotient subtract the first term^ the remainder will be the last. 

Given 3 the first term, 1 9 number of terms, 399 sum : Requir« 
ed to find the last term. 

399X2=798-r-19=42af;?(/ 42—3=39 rmmber qf terms. 



\/hrithmetkal Progre^uon, ^^ 

Problsm XIIL Given the common difference^ last termi and 
sum of the series, to find the first. 

"RvLE^-^-^From the square qftvnce the laat term more the common 
difference^ take 8 timee the product of the mm and common difference ; 
the ^9guare root of the remainder^ either added to, or auhtractedjrom, 
the common tiifference (as the case may re(|uire) and <Uvide by 2j 
iue the first tetmm 



EXAMPLE. 

Oiv^n 39 the last term^ 399 sum of the series, 2 common dif- 
ference, to find the first term. 

39X2-f =:80aiu/80*=?6400, ^Aen 399X2X8=6384 
on^ 6400-^6384=16, and ^16=4 the square root of \% 
then 4+2=6-7-2=3 the first term^ ^c. 

Problem. XIV. Given the common difference, last term, 
and smn of the series, to find the number of terms. 

Rule.— From the square of twice the last term more the common 

fferencey subtract 8 times the product of the sum and common Sf 

ference^ the square root of the remainder addedj or subtracted from 

twice the last term more the common differences^ as the ease may re^ 

qutrcy and the sum^ or remqinder^ dhided by twice the common differ^' 

enccj wdlgtue the number qfterms* 

example^ 

Given 2 common difference, 39 last term, smn 399, to find 
the number of terms. 

last 39 X2 + 2=80 and 80^=6400 then 399 X2x 8=6384 



and ^6400—6384=4, then 39X2-{-2=80 and 80—4=76 
then 76«f>4=^«ractf the common difference^=i \^ the number of terms* 

Paoblem XV. Given the last tenn^ number of terms, and 
sunn of the series, to find the first term. 

'RvLE, "^Divide twice the suniy by the number qf terms^^from the 
quotient J subtract the lasty the remainder will be the first term^ 

EXAMPLE. 

Given last term 46, number of terms 10, sum of the ^ries 
255: Required the firsjt term. 

255 X 24- 10±:5 1 —48 last termsS first tenxu ^nsm 

Problem XVL Given the last term« number of tei'ms, and 
sum of the series, to find the common difference. 

RuLE.-««From the product of the last term^ and nunfiber qftermtj 
subtract the sum of the series^^^wice the remainder^ divided by the 
square of the number qf terms j less the number qfterms^ will be the 
common difference, 

2& 



BXAMFLB. 

Given 65 the last term, 16 mimtaer of tanm> SM swi ^ 
the aenesy to foid the common (tifi^rence. 

-65X 16=21040- 560s480x3S96a 
and 960^X6* '^ltz^4 common dUfereim* Jn^^ 

Problem XVIL Given the last term, niinibe» id^tmuh a»4 
common ^{Terence, to fibd the fiist term^ 

RvLE^^Mu(ftply the number o/terrm lew I by the conmon djj^ 
ferenceyand subtract the pro<bictfr<m the iMttermy the remainder 
wiU be the first term^ 

Given 65 the last t^rm, l^ nuihber of terms,. 4 pommon dif- 
ference, to find the first term. 

16— 1^15 x4:±60 and ^5 — 60IZ5 the first term. Ana. 



Problem XVIIL GWcftthe laitten%nmibov«f t«rHM,aBd 
common difference, U> find tface sunof the aene$« 

RuLK.-««<ft^i<ir^/y the number qf terwts ^ U 6y hafftke cook 
man d^gperence^ subSraet this firodnet Jrm the ktst Hrm^ the remasth^ 
der muki/iUed by the numbett oftermis fustf be the sttm oftheetties. 

EXAMPLE. 

Given 65 the last, 16 the nnmber of teraas, and 4 tift ccmbb^ 
mon difference, to find the sum of the series. 

16 — 1 = 1 5 X ^::ihal/common diff€rence:::.^0 
then 65 — 30rs35 and S5 X I6r= 560 sum qfthe series. 

Problem XIX. Given the common <Merence, nmnber of 
termS) and sQm of the aenea,to find the kslterm. 

Rvle.— <DtvftiEf the sum f/the seriesi by the vwnher qf t^rmsfto 
this quotient add the product qfthe number of terms less 1, nrnlt^" 
ed by halfthp common d^erence^ the sum vnU be the last term, 

EXAMPLE. 

Given 4 common difference, 16 number of terms, and 56<> 
sum of the series, to find the last term. 

560-7-16:^:35, nTwf \6—\n\5x^ half common difference =:30 
then 30+35=65 the last term^ 

Problem XX« Given the common differt^e^ number ot 
ten^s, Qnd siimof the series, to find the first temu 

"Rule.— DiVfrfe the sum qfthe series by the number of terms^fiwi 
this quotient subtract the product qfthe number qf terms less 1, mul» 
tipUed by half the common difference^ the renudndfr will be the first* 

example. 

Given 4 common difierence, 16 number of terms, 560 sum oi 
the series, to find the first term. 

56t^\6zz^Sand \6-\z=:\5x2halfthecommondiffereneezzJ(> 
then 55 — 30s:5^r9r term required. 



4tii 



Geometrical Progression* 

When any rank or series of numbers increase by ^a commoisi 
multiptier, or decrease by a common divisor^ ^y are said to be 
in. GfgBg^ertt^ fVog tertoi ir < tf p ro portion continued ; and th^ 
common multiplier or divisor is termed the ratio of the pro^ 
gressicMi. 

, Th« wmbei^ whicli domfDoe the seikfti are called the terms 
9f thf^progi^esftioQ^and . 

The first and last numbers aie called tlie extremes. 

Tlmft 9i 4f %% i^fs S3, 64, 138) M[« « soomettical venes, 
vkere is the taikio^ and % vui 1^8 the ^vifeines^v 

If jom.a<^«onetrlcal Pn^gr a s a t cm jpticeeding from vnity, we^ 
]dace O o¥^r thefirai^ l^nwet the loeend term* &<w and^o {»oc^ 
Qiderif 4CK20rteip to tlie natMral pi<)g:re^ 

a ! 9F s 4 5 m ft fsOk^m^ 

l^> % 4, e^ IBj 3ij «4> 198^ S!>6, pifm^ 

The indices, or numbers 1, 2, 3, &c. will ei^press what pbwer 
of the fatio thf term b over which it stands ; they are, therefore, 
cfj^biijnj^cosi<(it exponents of the powejrs. 

, If the .1 St term given be equsd to the caUo, then ever^ succeedii^ 
term is the same power of the ratio, as the orider .cf its place fdr 
one must Jt>e placed over the first temw t . 

12 3 4 5 6 7in(fi4e8» 
2, 4, 8, 16, 32, 64, 12 8, powers. 

But in all other cases, whether the Snrt'tertn be one'or mote, the 
indices must t^tn with a cy^fhcr; 

Proposition !• In any geometi^ical progression beginning 
with unity, there will be this coherenoe^or relation between the 
jpowevs and their indices, viz. 

The sum of the .indices of any two powers, wilLly the index 
to that powe^.^ippi;Qfi9e4. by ths pugdunttyf tl^e:3aid two powers ; 
and if the index of ,|s>y power be 4^ubled, its Rouble v^l be the 
index of the square of said tenn, and .doubly jiistant from the 
£rst.term« ,. r-^ ^\ , ^ ' . - ;^ 

O 1 21 S 4 5 6 7 
1, 2, 4,* 8, I6».a2, 64, 128, • 

linr 3r)ff 3035 ^Htn ^:M^it9s%j «f 3+4x:7 stinf of indices, 

Proposition 2. In any . Geometrical Progressjonnot prb- 
ceiiding ^tti ttrflty; thfe sqiiai^ of any term j of t&'p«)duct of 
any twdterms^ divided by the first term, gtvdf tfiat^teVm of the 
progression expressed by the sum of the indices. 



it\t Geamttncal JProgresaidn* 

e 1 2 3 4 5 6 7 S 
S, 6, 12, 24, 48, 96, 192, 384, 768, 

bow 4+4£±8 and 48^ 

-'— =:768 the 9th term whose index m B 
3 
and 3 4-4:s^r then 24 x 48 

■' a£384 the 8th term, index T 



Problem L To find any assigned term of a geometrical 
|>rogression proceeding from unity without producing mU the 
t^rms. 

RuLE.-^Cbn^'mittf the firHgreashn to the 6th term vfho^ huiear tt 
^, square this 6th term and it /iroeluees that whose index m lO, thU 
term squared gives that power tohose index is 20, andf¥om these 
termjs vfe may find any others^ whose indices are even tens^fir 20 -f- 1 
nSO and 30-f 30z=r50, 4*r« tfoddmmbers are ftnaid in the aeries^ 
ntultifUy the last termjbund by that term whose index denotes, the dis- 
tance <^the aligned temty w by the product <fany tfP9 t^rmaj t^ 
sum qf whose indices denotes the said distance^ 

Example. 

A man bought 43 yards of velvet, at 1 shilling for the first, 2 
for the second, 4 for the third, &c. : How max^ shifiing^shoi^ 
hf pay for the 43d yard^ suppose the merchant bestows him tha 
rtst? 

012345 
1, 2y 4, 8, 16, 32 

32 

» 
1 024 power whose index is l(k 
1024 



1048576 index 20* 
1048576 



1099511627776 inde!t 40^ and i\ term. 

4 X 'whose index is 2. 



4398046511104 shillings Ans. 4fS term^ 
or«f2l99Cte32f^555 4ff.Vr ' ' 

^^^^^^^^ 
Ftojihtvi IX'. : To find any assigned «term of ca "gectmetricai 
prc^iressicxL not pioceeding from unity, without pMidodng all 
the terms. 

HuLE.— Proctfffrf directly as in the last problem^ inUy, observe that 
you divide the produ$l^ or sgmre of any power orjmoeSrsky the fin^ 
ternu 



Gfomeincal Prpgrtmom 8i3 

EXAMPLE. x\ ., 

A man bargained for 26 horses, was.tp igive 2 c^nto lor the 
tBrsty 6 for the second, 18 for the third, See* in triple pvoporden 
I^Bometrical : What was the price of the last horse* 

* O 1 2 3 4 5 
^ 2, 6, 18, 54, 162, 486 
: . 486 



^»t term 2) 2S6196 

1 18098il7^lr^ 10. 

118098 

■■ • ■ <^if> ■ ■ 



2) 113947137604 



'n:}iit 



6(973568802 index 20. 
TtoiU^UUd Iry 486 index 5. 



2) 3389154437772 



J6945772 18886 index 25, and ^et& term. 
— gl6945772188.86 Jns. 

Problem III. To find the sum of any Geometrical ' Fnv 
j^ssion. 

RohE^^-^Find the Uutterm dyfirobiemjirst or second^ then nAtract 
the leaet term from thegreatesty divide the remainder by the ratio of 
the progreBwm lesB 1, and to the quotient add the greate9ty or ia9t 
term^ their sum vnU be the eum of the aeries. 

EXAMPLE* 

Bought 7 yar^^s broadcloth, at 2 i for the first yard« 3 for th€ 
second, 9 for the third, &c. : What is the price of the 7 yards I 
1, 3, 9, 27, 81, 243, 729 greatest. 

1 least. 



ratio 3— lrr2) 728 



364 quotient. 
729 greatest. 



21093 sunif Ans. 



^ ^ve a farthing for the 

first nail, 2 for the second, 4 for the third, 8cc. in geometrical 
progression : The number of nails was to be 7 in each ahoe, viz. 
28 nails in all : What must be paid for the horse \ 

Ans. ^79620 5 ^|« 



XI • JJVUfntifWLal J. I Ujj / LlfllUlf • 

5. A merchant soM 1 5 7«rd§ of sattin ; the first for U. tlie ae- 
eond fbr ^. the thihl^i*' 49. the fbufth for d#. I demand the 
fyrieeofHie 15 yards f Aru. £1698 79. 

6« A draper * 86kl 96 yards of supterfine cfoth y the Cfst ]r&rv 
for Sd. the scond for 9</. the third for 27d^ &c/in triple propor- 
tion geometrical : I demand tht pndb ofihe Qlotb* 

Jna. e£2 1792402 10. 

7. A goldsmith sold 1 lb* of geld at a &rthing for the first oz« 
a penny for the second^ 4d. for th^ thirds Sec. in quadruple pro- 
portion geometrical r I demand what he sold the whole for; also, 
now much he gaiw^ll|E'lfafc salethereof, supposing he gave for 
it ^4 per ounce ? . ^He8oldii/or£sS2S 8 5^. 

'^- i^mid gained 5777 8 5^. 

8« A cunning servant agreed With aiHa^er (unskilled in num- 
bers) to serve him 1 1 yearsr^intheut any^ither reward for his ser- 
vice but the produce of 1 wheat-43om for the first year ; and that 
product to be sowed the second ycar^^aiid ioon from year to year, 
until the end of the time : What is hi^wagesf allowing the increase 
to be but in a tenfold proportion v that 7680 wheat-corns make a 
pint, and is sold at 50 cent» per bushel ? - ~ jina. £ 10 1 725.25* 

9* A threaher woricftd 20 days at a fanner's, and received for 
the first day's work 4 barley^coms^ for the second 1 2 barley-comsy 
for the third 36 barley-corns, and so on in geometrical proportion : 
I demand what th^ 20 days labour came to, suppoeiag the pint to 
contain 7680 corns, and the whole quantity to be sold at 2$. 6cf« 
perbusheH jkia^ JE\77^ 7 djr^ectingremainders^ 

10* A merchant sold 30 yards of fine velvet trimmed witk 
gold very curiouslvt at 2 nins mr the first yard, 6 pins for the se» 
cond, 18 pins fotthe third) &c. in triple proportion geometrical s 
I demand how much the velvet produced when the pins were af- 
Irrwards sold at an hundred for a, farthing : alaot whether the 
said merchant gained or lost bj^ the sale tbereoi(>and how much*, 
supposing the said velvet to have be^n bought at J!50 per yard f 
. ' ^ The velvet /troduced £21 U6^9i92 13 0^. 
jstu. -^^c merchoTU gained 2144697792 13 0». 

Problem. IV* Given the extremes and number of terms to 
find the sum of the series* 

Rule— r/^t^^f the greatest by theieaat; extract that root of the 
0iotient denoted by the number of terms lean lyfor the ratio. — Second^ 
subtract the least Jram.tks gre^Uest^ divide the difference by the ratio 
less 1, add the greatest term to the quotient for the sum of the seriesm 

EXAMPLE* 

Given the extremes 3 and 768, number of terms % to find the 
sum of the series* 

8 

768-3.3s356 and v^25^^2 ratio, 
jhenr^t^-^^^^S^r-m^a — \^7&5 + 7^^ greatest ^\SBZ sutru 



PttB%«lt V. Gheo the greateat tenn» number of ttrms» 
tf&d ratiO) to find the sum of the mams 

Ra&B«ip«»jR^m« $ke rtttio /» thatfuswer demoted fty tk^ number of 
Hm»km XydkMitthtkmtHrmthtftb^^^fiMi^mttU 
thmjbtdthewmby tkflgttprokkm. 

EXAWPLE. 

Ghen, 76d the greatest, ^ the number of tcnns^ and ratio 3» 
to find the sum of the series. 

768-r2»=?3 the first term^^hen reS—S^Tes-r-rcrioS— .1=765 
072^ 765 + 768 = 1 5^3, nan of the smesy Am. 

i Problem VI. Given the first term, ratio, and sum of the 
series to find the last term. 

Rule— »iliu/fty% the mjm by the ratio iesa 1, the product mart 
thejh-at ierm^ divided by the ratio j vnllghe the but term* 

EXAMPJ^E. 

Given the first term 4, ratio 4, sum q( the series 8738Qito 
find the last term. 

87380 x4-7ls»2$2U0-f>4-r4x»9a536 iaat term. 

Problek. Vn. Given (lie ration nun^rof terms, and sum 
of the series, to find the greatest term. 

Ru|.B.— ii^MK tkai fkower of the ratio equal the number ofterfnsy 
Mikwact thai fiower of the rtUk denoted by the fmmBtr of terms leas 1, 
divide the remainder by the grtatest J^awer of the ratio less unityy 
the quotient multip&ed by. the sum qfthe aeriei gritea the grea$eai term. 

EXAMPLE. 

Given ratio 4, number of terma 4, and sum 340, to find the 
last term* 

4,^=356 onGf 25&—1 =255 

4,^» U 

diff. 192~255=^fx34«==*fH®==256/fl»/rm». 

PnoBLBM VIH* Giveii the xatio an4 extremes to &id the 
number of terms* 

RuL£.-^«£^v2d^ the greaieat by the leoat^ raiae the- ratio to a 
flower equal to the quotient ^ the essfmberU qf tluxt power more 1 vjiU 
be tJie number of term^* 

£ZAft[PLE« 

Given ratio 2, extremes 3 and 768, to find the number of terms* 
768—3=256 a/2cf 28 =256 ccvwe^tMn^^^ a^. l=B9«t<»i6rr^r0nn«. 
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Problem DC. Given the first temi) ratio and sum of the^ 
series, to find the number of terms* 

Rule.—- ilii<^^^ the mim of the seriea by the ratio less 1, and 
add the first term ; this divided by the first term^ %uill give that fiower 
^the ratio denoted by the ttumber of terms j SpCm 

EXAMPLE. ^ 

Given first term 3, ratio 2y and sum of the series 153S, to 
find the number of terms. 

\533X2-^l = l5S3 + Sfirst term =1536-^3=512 
and 2^=512 the ^th power of ratio and number qf terms. 

Problem X. Given the extremes ^d sum -of the series tO|^ 
find the ratio. 

Rule. — From the sum of the series subtract the least (erm^ divide 
the remainder by the sum of the series less the greatest termy the ytto- 
tierU will be the ratio*, 

EXAMPLE. 

Given 4 and 65536 extremes, 87380 sum, to find the ratio* 

87380— *4=::87376 awsf 87380—65536=21844* 

rAm 87376-i-2 1844=4 nzft'o. 

' Problem XI* Given the extremes and number of terms to 
find the ratio* 

RuLE«— i>rv{d^ the greatest by the leasts extract thaf root of the 
quotient denoted by the power <f the progression less 1 for the ratio*. 

EXAMPLE* 

Given first term 3, last 768, no* of terms 9, to find the ratio* 
. 768-i-3=256 and ^25^=^2 ratioy Jns^ 

Problem XIL Given the ratio, greatest term, and nimiber 
of terms, to find the least term* 

'RuLE^'^Diyide the greatest term by that flower of the ratio de^ 
noted by the number of terms less 1, the quotient wiU be the least 
term* 

EXAMP|.E* 

Given 2 the ratio, 9 number of terms, and 768 the greatest, to 
find the least term* 

9 — 1=8 then 768-t-2j^=3 the first termy Ans. 

Problem XIII. Given the ratio, number of terms, and sum 
of the series, to find the first term* 

RuLE.^— Z>tt;u/<? the ratio less 1 by that flower of the ratio denoted 
by the number of terms less 1, the quotient multiplied by the sum of 
the series gives the first term* 



EXAMPLE. 

Given 4 ratio, 4 number of terms, and 340 sum, to find the 
first term* 



T|^oBLEM XrV & XV. The last terra and sum of the se- 
ries given to find the first term and ratio. 

Rule •^^Divide the 8um of the series by the d^erence of the greats 
eat term and sum of the series^ the quotient will be the ratio j and re^ 
nudnder thejlrst term. 

EXAMPLE* 

Given 65536 the greatest term, 87380 sum of the series, to 
find the ratio and first term. 
87380 
65536 



21844) 87380 (4 raft'o. 
87376 



Ajirstterm, Ans. 

Problem XVI. Given, the ratio, last term, and sum of the 
series, to find the least term. 

Rule.— ^t^^/roc/ the loMt term from the sum of the series, muUi^ 
fily the remainder bff the ratio ; this product taken from the sum of 
the series will leave the first term. 

EXAMPLE. 

Given the ratio 4, greatest term 65536, sum of the series 
87380, to find the first term. 

87380—65536=21844X4=87376 and 87380—87376=4 the 
first term. 

Comjwund Interest. 

If any sum be lent out at interest, and the interest be not paid at 
the end of the term, it is added to the. sum lent, and thus arises a 
new principal, on which interest will be calculated for the ensuing 
term ; and if it runs on a third or fourth, the said principal and 
interests arising form a new principal* 

Thus, £500 lent out at 8 per cent, and the interest forbome 
3 years, will form these several principals : 

As 100 : 108 :: 500 : 540 new firincifialfrst year. 
100 : 108 :: 540 : 583.4 do. 2nd. 
100 : 108 :: 583.4 : 629.17.1^ 3rd. 

Otherwise^ 
500 X 1.08ZI540 Ist year, 
540 X 1.08—583.2 2nd do. 
583.2 X 1.08zr629.856 3rd do. 

2 F 



319 * Cbn^omid Laenti. 

The several amounts ^540^ «f 583.2, <£629.856, b^gpfo- 
dneed from <£500, b^ tbe cen^isal moKiplkatioii tliemxf by 
K08. The principal and several amounts are in a geofBetncaf 
progressioih whose mtb is the amounk of «£l for onte year^ vir. 
J£\.Oby and the nun^r of years indices to the progresuon* 

Likewise, if the amount of 06* 1, for any number di years, bo 
moltipUed hy zof given pnncipal, the product will be the amoimt 
of the principal for that time, from which we draw the foUowmg 

RuLE.^— »iRfnrf the amount of J£\ or %\^fir the given time (ioMeh 
is to find a term in a geometricaiJtrogtefMion^ proceeding from tmityy 
^hote indeaf m the nuPnb&r r^yetets givctt} Mi inidtifiiy thaf amount 
by the given firina/ialjor the amotmt. 

EXAMPLE. 

How much will ^320 amounttot m 10 yMri^ at 5 per cent, 
compound interest f 

12 3 

U 1.05. U1025* 1.15762^ 

52011 9et$nd tetM rtvtr9edw 

1.276281 fifth term. 
1 .82672 1 do. revetHd. 



1.628893 tenth term. 
MidiiiMed by 320 firint^i 

421.245760 am% or S421;34^yi^ 



At 5 percent, the continual multiplier is 1.05, or 1-^ ; where* 
fore 1.x 1.05=:1.05, for second term, and 1.05X l«05=zU1025, 
for the third; but this maybe done by adding ^^ of koelf to cTe- 
sy new term^ thus produck^ the next aa foflow^; 



1. 

•any-"" 



Viz .05 



1.05 amount i^i.fif^ year. 
Ji^ .0525 



1.1025 ch. second do* 
A=: .055125 



1.157625 do, third do* 



V, 



KXimpound l^tfBsnfsf* 



^t9 



But 1.06, the amount of £\ or fSl, at 6 per cent.= 1.05 + .01^ 
w 1 -HW ihi of ^ : Therefore, 



1.06 Jirnt year. 
j.= .0106 



TV' 
I . 



1.1236 9<-rofMf. 
.05618 
•011236 

1..1910J6 thirif. 



Or tkus^ 
1.06 jfrstucMT. ^ 
1.06 

636 

1060 



1.1236 seconds 
601 



■ ^'i^ 



11356 
67416 



1.1-91016 Mffd. 



likewipe 1*07, the amount of <£l or fSl, at 7 per cent. 
=: 1.05+^02, or l+w+rSryjor 1+V^+f of,V: Therefore, 

l.C|7 Jir9tYCt».. OrtAudj 

^= .Q535 1.07 Jiret ^ar. 

1= .0107 1.07 

^== .0107 • 

-^. 749 

1.1449 second, ' 1070 

i^= .057245 
j:^ .011449 
|.s7 .011449 



1.225043 third. 



1.1449 second, 
107 



60143 
114490 



1.225043 third. 



Thus ma^ tables be calculated, by which the amount of any 
tium at compound interest may be found, by multiplying by the 
tabular number answering to the number of years. 



!>' 
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Compcmnd InXerev^ 

TABLE I. 

Showing the amount of £\ or gl, for 2 1 yearsy at the 

following rates* 



m 



^ 



Years. 


S per cent. 


6 per cent. 


1 

7 per cent. 


1 


1.05 


1.06 


1.07 


2 


1.1025 


1.1236 


1.1449 


3 


1.157625 


1.191016 


1.225043 


4 


1.21550(5 


1.262477 


1.310796 


5 


1.2716281 


1.338225 


1.402552 


6 


1.340096 


1.418519 


1.50073 


r 


1.4071 


n.503630 


1.605781 


8 


1.477455 


1.593848 


1.718185 


9 


1.551328 


1.689479 


1.838458 


10 


1.628895 


1.790848 


1.96715 


11 


1.710339 


1.89Q29S 


2.10485 


12 


1.795S56 


2.012196 


2.252189 


13 


1.855649 


2.132928 


2.509842 


14 


1.979932 


2.260904 


2.57853 


15 


2.078928 


2.306558 


2.759027 


16 


2.182874 


2.540352 


2.952158 


17 


2.292018 


2.692773 


3.158809 


18 


• 2.406619 


2.854339 


3.379925 


19 


2.526950 


3.025599 


3.616519 


20 


2.653598 . 


3.207135 


3.Q&^75 


21 


2.785962 


3.399564 


4.140552 

• 



# 



%i 



The index of 1, the first term, is 0, of 1.05, is 1, fee; the 
number of years thus standing for indices to the several amounts* 
Therefore, to find the, tabular number for any term more than is 
expressed in the table, add any two indices which will make the 
index required, and multiply the opposite numbers, the product 
will be tiie term sought, which multiply by the principal; the 
product will be the ajnoutit. 

1. What sum will g450 amount to in 3 years, at 5 per cent» 
per annum, compound interest ? jim. SS520.93. 

J2. What will .£256 10, amount to in 7 years, at 6 per cent, 
per annum^ compound interest ? Ana* JSSS5 13 7^. 

3, What will ^136 13 6, amount to in 20 years, at 6 per 
cent, per annum, compound interest ? Jlna. £4iSS 13 1^ 

4. What will r£500 amount to in 4 years, at 4^ per cent, per 
annum, compound interest? Jm. £596 5 2. 

CASE II. 

When the rate, time and amount, are given to find the prin- 
cipal. 

Rule.— >i>n;u/e the amount by the amount of lyfor the given 
4ime und rate; the quotient wUl^e the JirincifiaL 
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EXAMPLE. 

The amount of a sum at 7 per cent, compound interest, for 1 4 
years, is %\^S92.6S : Required the principal lent. • 

l2892.6S'T-^>57SS3ytaMarnumber/or 1 4 5rear»,= gsOOO. j^ns. 

CASE III. 

The principal, rate and amount, given to find the time. 

Rule.— /^lacfe ihe amotmt by the firineifialy the quotient will be 
Jffie tabular numbeTy or arnount of 1, opposite nMch^find the number 
<^ yearsy ifC; otherwiae^ divide, the amotmt of Ij continually by the 
ratioy till nothing remains ; the number of divisions will be equal to 
the number of years. 

Lent out gSOOO, at 7 per cent, compound interest ; on settle- 
ment, received Bl2892.i55 : Required the time the mone^ was at 
interest. 

12892.65-7-5000=:2.5r853, tabular number for 7 per cent, 
which, on inspecting the table, I find opposite 14 years, ^na, 

CASE IV. 

The principal, time and amount, given to find the rate per 
cent. 

RuLE.'i— ZJrwrfe the amount by the firinctfialyfbr the tabular num- 
ber y then extract thai rooty denoted by the number of yearsyfor the 
amount of: 1 in one year ; this lasty less unity y will be tlie ratio, 
• Lent S55000, which in 8 years amounts to 557969.24 : Requir- 
ed the rate per cent. 

7969.24-r 5000= 1.593848, tabular number for 8 years, and 
V1-593848ZI1.06, amount of 1 for one year, and 1.06 — 1 =.06 
ratio. jhi8.- 

Annuities^ or Pensions in ArreaVy at Compound 

Interest. 

' Rule 1.— Find the amount of the given yearly sum, for the 
number of years less 1, which will be the last term of a geome- 
trical progression, of which the given sum is the first; then find 
the sum of that prog^ssion and it is the amount of the aimuity 
required, 

2. Otherwise, find the amount of 1 , for the given years less 1 ; 
then find the siim of that iMX)gression, whose first term is 1, and 
last term the said amount; and multiply the sum by the ^ven 
annuity for tlie amount required. 

EXAMPLE. 

An annuity of S320, being 1 1 yeai^ in arrear; required the 
amount due, compound interest computed at 5 per cent, on eve- 
jry payment. 
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Can^tound ^ernt* 



By Rule K 
In table 1, the afnount of 1, 

for 10 years, is 
1.628895 
multiply 320 anradiy 

521.2^6400 hat term 
320. Ut term. 



1.05-l=.05)2O 1.246400 dif. 



4024.928 
52 1.2464 5Tea/<?»r. 
tj54546.174'4'. Ans. 



By Mule 2. 
1.628895 ^a6,fio.>or lOyra, 
1. Jir9ttemu 



^05) .628895 



12.5779 
\.t2BS9S greatest. 



1-4.206795 mm. 

320 annuity. 



84546. 174'4'. Jhu, 



TABLE 11. 

SAoftnng the amount qf £l or 21, atmuity Jbrbome 21 yettr*, 

at tAeJbltovdng rates. 



«b:- 



TearsA 5 per cent. 



1 

2 
3 
4 
5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 



1. 

2.05 

3.1525 

4.310125 

5.525631 

6.801913 

8142008 

9.549108 

11.026564 

12.577892 

14.206787 

15.917126 

17.712982 

19.598631 

21.578563 

23.657491 

25.840366 

28.132384 

30.539003 

33.065954 

35.719251 



6 percent. 

1. 

2.06 

3.1836 

4.374616 

5.637093 

6975318 

8.393837 

9.897467 

11.491316 

13.180794 

14.971643 

16.869940 

18.182137 

21.015065 

23.275969 

25.672527 

28.212879 

30.905651 

33.759992 

36.785590 

39.992727 



per cent* 

1. 

2.07 

3.2149 

4.439943 

5.570739 

7.153291 

8654021 

10.259802 

11.977987 

13.816445 

15.783595 

17.888345 

20.140534 

22.550376 

25.128906 

27.887933 

30.840091 

33.998900 

37.378825 

40.995344 

44.865019 



T 



# 




This Table is constructed from Table 1, of compound interest. 
Thus— 4:o 1. the amount of 1 for 1 year's annuity, 

add 1.07, the amount of 1 at compound int.— -tab. K 

2.07,rr amount of 1 annuity at 2 years end, 
add 1.1449, 2d term of table 1. 

3.2 149,ziamount of 1 annuity at 3 years end, 
add 1.225043 , 3d term of table 1. 

4.439943,=amount of 1 annuity at 4 years end, at 7 

per cent. 
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USE. 
MuMplj the annuity by the amount of 1, Tor the given time^ 
the product win be the amount and answer required. 

An annuity of jR20 per annum, is forborne 7 years : How 
much is due at the end of that term, allowing the annuitant 6 
per cent* per annum, compound interest \ 
Tabular number for 6 years, in table l,zzl*41 85 19 

20 anmdty. 

28.370380 greatest term* 
— 20. least term, 

1 .06 — lZZ.06 ) 8.37038 difference. 

139.50 
28.37 greatest. 



2li7.87 9um4 Ms, 
Or thus^ by Table 2. 

AnK>uilt of 1 for 7 years, 8.393a 
Multiply by the umuky, 20 

gl 67.87 ..^^ 

The foregoing may be explained by the following calculation, 
id* due first year. 

X1.06 



21.20 
+ 20. 

4 1 . 20 due second year* 
Xl.06 



43.672 
4-20 






63.672 third year. 
X106 . 

67.49232 
+ 20 

87.49232 fourth year. 
X1.06 



92.741859 
+20 



112.741859 fifth ffe^. 
Xl,06 

119.506370 
+20. 



139.50637 sixth year. 
X1.06 

147.876772 
+20 



1 67.876772 seventh yeary or $1 67.87, as before^ 



^4 Comfwund Interest. 

3. If c£30 yearly rent be forborne 9 years, what will it amount 
to in that time, at 6 per cent* per annum, compound interest? 

Ma. .£344 14 9^ 

4« Suppose a person who has an annuity of «£20 per annum, 
suffers it to be in arrear 1 5 years, what has he to receive at the 
end of that term, compound interest being computed at 6 per 
cent.? . ^ns. £465 10 4|. 

5. An annuity of SSO per annum is forborne 17 years ; How 
many dollars has the annuitant to receive on settlement, cOm-> 
pound interest computed at T per cent, per annum ? 

jiHS. $2467.20. 

CASE 11. 
The amount, rate and time given, to find the annuity : 

Rule.— .i>?v/cfe the amount by the amount of one for the rate 

and time (see tab. 2nd) the quotient is the annuity m 

I 

EXAMPLE* 

Amount of an annuity for 1 7 years, at 7 per cent, is $$2467.20 ; 
Required the annuity. 

2467.20^30.84 tab. no.for 17 yra. tab, II.=:80 dxMa. Ana. 

CASE in. 

Annuity, nute, and amount given to find t)ie time : 

RvL%.^^Mtdti/i[y the amount by me^-^-the ratCy and add the an- 
mdfy ;from this awn aubtract the amount ; divide the renudnder ^by the 
armuityy the quotient vdU be the amount of I at the given ratey which 
irl table f rat atanda ofifioaite the number ofyeara requtred-^-^or dtvide 
thia amount continually by the ratio till nothing renudnsy the number 
qfdiviaiona will give the number ofyeara^ 4rc. 

EXAMPLE* 

Amount of an annuity is g2467.20, rate 7 per cent, annuity 
jSSO : Required the time. 

2467.2Oxl.07lz2639.9O4+803:2719.904 

and 2719.904 — 2467.20=252.704-f.80:z3.1588 tad'ularnumber 
for 17 ycara^at 7 fier cent* in table Jirat* 
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Rebate or Discount at Compound Interesf. 

TABLE HI. 

Showing the firesent worth rebate of £\ or J5l, Jbr 21 yearsj as 

foUowB : 



*. 



a^ 



Tears. 


Spercu 


Sperct. 


7perct. 


1 


.952381 


.94'?396 


.934579 


2 


.907030 


.889996 


.873438 


3 


.865838 


.839619 


.816297 


4 


.822703 


.792093 


.762894 


5 


.783526 


.747258 


.712985 


6 


.746215 


.70496 


.666341 


7 


.710681 


.665057 


^22748 


8 


.676839 


.627412 


.582007 


9 


.644609 


.591898 


.543931 


10 


.613913 


.558394 


.508346 


11 


.584679 


.526787 


.475089 


12 


.556837 


.496969 


•Tl?Ti?^WvO 


13 


.530321 


.468839 


.414960 


14 


.505068 


.442301 


.387813 


15 


.481017 


.417265 


.362442 


16 


.458111 


.393647 


.338730 


17 


.436296 


.371364 


.316570 


18 


.415520 


.350353 


^95859 


19 


.395734 


.330513 


.276504 


20 


.376889 


.311804 


.258415 


21 


.358942 


.294155 


.241509 



* 
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Construction of the above Table. 

Let <£l or S^ be divided by 1 more the ratio,*' the quotient 
will be the value of 1 at the year's end, and the first term ; then 
this quotient being divided by the above divisor, gives its value at 
the end of the second year and second term. 

Thus 1-r-l -h,07z:!.934579, value of c£ 1 or gl, due 1 y. hence. 

And .934579-7-1.07zr.873438, value of 1, due 2 years hence. 

USE.— Multiply the sum to be discounted by the number an- 
swering to the number of years and rate per cenU— the product 
is the present worth. Othenviaey 

Find the amount of 1 for the given time and rate per cent. ; 
divide the sum to be rebated thereby — ^the quotient will be the 
present value. examples. 

1. Suppose (£521 4 11^ were to fall due 10 years hence, what 
is the present worth of the same, discount being allowed at 5^ per 
cent., per annum, compound interest ? jim, ^320. 

2. What is the present worth of .£629 17 14, due 3 years 
hence, at 8 percent, per ann. comjwund interest? Jna. «£50p. 

3. A legacy of o£'520 18 7i is left payable in 4 years; but 
the executor is willing to pay it at the end of one year, on being 
allowed discount at 5 per cent, per annum, compound interest : 
This being agreed to, what had he to pay ? Jm. <£450. 

2 G 
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Com/iound IntereaU 



CASE II. 

Rate fier cent, debty andfirescru worthy git}in t^jfnd the time* 
Rule.— ^Divide the debt by the present worth-— the quotient 
will be the amount of 1 for the time required^ (which seek in ta* 
ble I St) or divide this amount of 1 continually by the ratio— the 
number of divisions will be the time* 

ESTAMPLE. 

4. Given ^521 4 U^^debt; present worth, <i*3 20 ; rate per 
cent. 5, to find the time* 

52^24-687-7-320=1.62889, t«ib* number, or amount of <£!, 
found opposite 10 years in table 1st. 

CASE HI. 
Time^ debt andfiresent worthy given to Jind the ratio : 
Rule. — ^Having found the tab. number, or amount of 1 for the 
given time, seek the number in tahJe Ist, and at the head of the 
column you will find the ratio : 

Otherwieej 

Extract that root of the number found, denoted by the number 
of years — ^the root will be the ratip. 

example. 
Last question. 1.62889, tab. number for 10 years, at 5 per cU 

Or thus, v/1.62889C:.05, Am. 



Present worth of Annuities. 

TABLE IV. 

Sh&wing thefiitaent wortk rebate X)f£\ or 2l, annuity to continue 

21 years* 



^> 



Years, 


5 per ct. 


Sjier ct. 


n per ct. 


1 


0.952381 


0.9433i^6 


0.934579 


2 


1.85941 


1.833392 


1.808017 


3 


2.723248 


2.673012 


2.624314 


4 


3.54595 


3.465105 


3.387208 


5 


4.329477 . 


4.212363 


4.100193 


6 


5.0*75692 


4.917324 


4.766534 


7 


5 786373 


5.582381 


5.389282 


8 


6.463212 


6.209792 


5.971289 


9 


7.107821 


6.801691 


6.51522 


10 


7.721734 


7.360086 


7.023566 


11 


8.306414 


7.886673 


7.498655 


12 


8.863251 


8.383843 


7.942663 


13 


9.393572 


8.852682 


8.357623 


14 


9.89864 


9.294983 


8.745436 


15 


10,379658 


9.712248 


9. 107878 


16 


10.837769 


10.105894 


9.446608 


17 


11.274065 


10.477258 


.9.763178 


18 


11.689586 


10.827602 


10.059037 


19 


12 08532 


11.158115 


10.335541 


20 


12.462209 


11.46992 


10.593956 


21 


12.821152 


11.764075 


' 10.835465 
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Pregent worth ^^nmdties. 22f 

Construction of the foregoing Table. 

This table i» constructed from table Sd, thus, to ^e amount 
i>f 1 as due one year hence, viz* 

.934579 being frst term at 7 fier cent* 
Add .STS^SS second term qf table 3d* 



I .SOSO 17 zifiresent value*(f 1. annuity for 2 yeiirs* 
Add .8 16297 third number of table od. 



2*6243 I4zzfiresent value of 1. anmdty fir 3 yearsy rc" 
- bate at 7 fier cent, fiei' annum* 

USE. 

Multiply one year's annuity by the tabular number opposite 
the number of years the annuity has to continue, and under the 
-rate per cent, the product will be the present value of the annui- 
ty, he* : Otherwise, 

Find the present worth of the first and , last year's annuity, 
which are the greatest and least terras of a geometrical progrcs- 
sion ; then find the sum of that progression, which is the present 
worth of the aimuity. 

EXAMPLES. 

1. What is £30 yearly rent worth, in ready money, to con- 
tinue 7 years, at 6 per cent, per annum, compound interest ? 

Ans* £167 9 5. 
"2. An aanulty of c£'20, to continue 7 years, is to be sold at 5 
per cent, compound interest : What is it worth in r^ady money? 

Ans, £llS 14 6. 

3. A rent of <£'365, paid yearly, is to be sold for 1 2 years, at 
5 per cent, per annum, compound interest : What is the present 
worth in ready money ? Ans. of 3235 1 9. 

CASE II. 

Present worth, rate per cent, and time, given to find the an- 
nuity. 

KuLE*>— ^Divide thefiresent worthy by the firesent worth of lyfor 
the given time and rate ; the qtiotient will be the artntdty* 

EXAMPLE. 

'I 

4. Present worth, c£32 3 5* 1 9, time 12 years, and kte percent. 
5 : Required the annuity the above would purchase. 

3235.087248-7-8.863251 present worth of 1, at 5 fier cent* 

Table Alt h^ 365 annuity* Am* 

CASE III AND IV. 

Annuity, present worth and ratio, given to find the time. 
'RvLE.^^Divide the firesent worth by the anmdty ^ the quotient 
will be the firesent worth of \ j which seek for in table 4, under the 
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ratio J oftfrosite to which you farid the time : Othermae, divide the 
present worth of 1 continually by the ratioy till nothing' remains^-' 
the number ofdtvudona will be equal to the time* 

EXAMPLE. 

5. Annuity ,£365, is sold for £3235 I 9, at 5 percent. : Re- 
quired the time of its contii^uance. 

3235.0S724S-^365=S.863252, present worth of 1. wfdchis found 
under S per cent, table 4", answering' to \2 years* Jins, 



Annuities in Reversion. 

When an annuity or yearly rent does not commence till after 
the expiration of some time, or when an annuity belongs to se- 
veral, each of whom shall enjoy it in succession ; then the annui- 
ty or rent is said to be in reversion. 

Rule.— ^/wrf the present worth of the anntdty^ as if commencing 
immediately. Second^-^nd what ready Tnoney ought to be paid for 
that suntj rebate at compound interest^ being allowed for the term 
ofyearsj till the commerwement of the annuity or leascj Sfc* 

EXAMPLE. 

1. Required the present value of jglOO yearly rent, to continue 
14 years, and not to commence till 6 years hence ; discount com- 
puted at 7 per cent, per annum, compound interest. 

100-7-1.07 amount of 1 for 1 year<):rz93A57y first term or value 
at 1 year's end* 
lOO-7-1.0r,'*=:(2.5r85=::l/or 14y.)=:38.781, last term. 

l.or- in.or) 54.676, difference* 

781.085 
93.457,^r«^ term. 



8874.54, present worth of 
tht" annuity or rent^ as if tommencing immediately; but as it does not 
commence till after 6 yearsj this present worth of the cmrndty must be 
discounted as a sum due 6 years hence : Therefore, 

S74.54'^\*07y^zz{\.50073)::z$5S2.7^j the real value of the an- 
mUty or rent. jlns. 

2. Required the present worth of an annuity of £75^ which is 
not to commence till 10 years hence, and then to continue 7 years 
after that time, at 6 per cent, compound interest. 

Jins. of 233 15 9. 

3. An annuity of <£24, to begin 7 years hence, and to continue 
2 1 years, is to be sold at 6 per cent, compound interest : What 
i« it worth to the purchaser? Ans* £l87 15 5. 
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Present worth of Annuities for everm 2!S9 

CASE II. ^ 

Present worth, ratio, time and reversion, given to find annuity. 

Rule 1st.— -Divtcfe the present worth by the firesent worth of I, 
for the time given^ (according to table Sj ; this gives the value of 
the reversion as commencing immediately* 

2nd. Divide this present worth by the present worth of 1 annuity 
for the number of yearsj the annuity is in reversion^ (by table 4 J ; 
this quotient will be the annuity * 

EXAMPLE. 

A, purchasing the reversion of an annuity, to commence 2 years 
hence, and to continue 4 y^ars,pays <£ 185.035876, being sdlow- 
ed compound interest at 6 per cent. : Required the annuity. 

] S5.03SS7 6-^.8% ftresent worth of I for 2 y<?ar«,=:207.906,/»r- 
sent worth qfthe annuity y as commencing inunediately'-'^nd 

207.906n-3.465 l,^mtfn/ worth of 1 anmdtyfor 4 years^:=:£60. 

Answer, 

Present zvorth of Annuities^ or Leases for ever. 

CASE I. 

* 

To find for how many years purchase an annuity, or rent for 
ever, may be bought at any given rate per. cent. ; and then to 
find the present worth. 

RuLE.^ — Divide 100 by the rate per cent, the quotient will be the 
number of years required; this number multiplied by tlie annuityj 
gives the present worth, 

EXAMPLE. 

What is the present worth of gsOO, annuity for ever; allowing 
the purchaser 8 per cent, for his money ? 
1 00-7-8 =1 1 2 . 5 = 1 2^ years purchase* 
then \2.5x560zzip250. present worth. Ans. 
What is the present worth of an estate, whose yearly rent is 
5S3000, at 5 per cent. ? Ans. jg60000. 

CASE II. 
When the annuity and rate are given to find the present worth. 
Rule. — Divide the annuity by the ratioj the quotient is the pre^ 
sent worth. 

EXAMPLE. 

1. Prove 1st example of case first. 
SOO.^ratio .08=556250. Ans. 

2. Prove example second. Ans, 

CASE III. 

When tlie present worth and rate are given to find the annuity. 

RvLE, ^-^Multiply the present worth by the ratioy the prodmt'itfiil 
•be the annuity^ 
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EZAIIPLE* 

An estate is scdd at 8 ])er cent, it amounts to £6250: Requir- 
ed the yearly rent. 6250. x .08 IT gSOa jhu, 

CASE IV. 

Present worth, and yeariy rent, given to find the ratio. 

'Rvi.E^^Diuide the amadty by the present worthy the quotierU 
viU be the ratiom 

EXAMPLE. 

An annuity of S^OO, is sold for i62S0i Required the rate 
percent. 

500.00-r-6250zr.08 ratio or % per cent. Ana. 

CASE V. 
The number of years purchase, given to find the rate percent. 
Rule. — Divide 100 by the given yearsj the quotient will be the 
rate per cent. 

EXAMPLE. 

An annuity is bought at 12^ years purchase: Required the 
rate per cent. IOO-7- 12.5^8 yier ccti/. Jbu. 

CASE yi. 

Annuities for ever in reversion. 

Having the annuity, rate, and time of reversoin, given to find 
the present worth : 

Rule. — Find the present worth by case Ist dr 2dj (as if com", 
mencing immediately J ; divide this present worth by that power of 
the ratio more 1. denoted by the number of years the reversion conti- 
nues ; this quotient is the present worth. 

EXAMPLE. 

What sum must be paid for the reversion of an annuity or rent 
of S^OO, to commence after 6 years, at 7 per cent, compound 
interest ? 

500-r*07=:7 1 42.85, present worth as commencing immediately ; 
fl«</ 7142.85-=-l.O7,*^(=:1.5)=g4761.90,/ir«c7i/worrA. Ans. 

An annuity of 2300. for ever, 6 years in reversion, is sold at 
5 per cent. : Required the present worth. Ans. 24477^60* 

CASE VII. 

Present worth, rate per cent, and time of revereion, given to 
find the annuity or yearly rent. 

RuLE^^^-Z^wrf that power of the ratio more 1. (see table I sty com- 
pound interest J denoted by the number of years in reversion ; nmttiply 
this power by the ratio, the product multiplied by tfie present worthy 
gives the annuity. 

EXAMPLE. 

An estate six years in reversion, at 7 per cent, amounts to 
&^76 1.90 : Required the yearly rent. 

1,07,^ = 1,5 amount for 6 yearsyXratio .07=:. 105 
and 4761.90 X.105Zlg500. Ans. 

. An annuity 6 years in reversion, being sold at 5 per cent, 
amounts to g4477.61 : Required the annuity. Ans. gSOO. 
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Duodecimals; 

OR, 

Multiplication of Feet and Inches. 

Their use in arithmetic being valuable to accountants, in 
finding the content of packages and the calculation of freight, a 
few examples shall be given to render calculation easy* 

Proposition ]• Feet multiplied by feet are feet. 

2. Inches multiplied by feet are inches. 
3* Feet multiplied by inches are inches. 

4. Inches multiplied by inches are seconds. 

5. Seconds multiplied by inches are tliirds, &c. 

RuXiEa*— iP/bfe feet and inches under feet and inches ; muUifUy 
all the demmdnatUma of the upper Une by the feet of the l^wer^ ^Ajc- 
ing the eurplua of each denomination under its proper head; then 
multiphf by inches^ placing the mrfUua of each result one place to the 
right : Proceed with the lower denominations in the same manner^ still 
removing one denomnuition to the right^^^idd up all the results for 
the content of the figure required^ 

12 inches make 1 foot. 

12 seconds 1 inch. 

12 thirds 1 second, &c. 

144 inches 1 square foot. 

1728 cubic inches 1 solid or cuIhc foot. 

EXAMPLE. 

Required the superficial content of a figure whose length is 7 
feet 5 inches 9", breadth 3 feet 5 inches 3". 
jt* tn% • • . 
7. 5. 9 
3. 5. 3 

22. 5. 3 amjount of tifeetm 

3. 1. 4. 9 rrcfo. of 5 inches* 
1. 10. 5. 3. do. df 3\ 



25. 8. 6. 2. 3. jins. 

— Answers i 



2. Multiply lOft. 4 in. 5" by 7 ft. 8 in. 6" — 79^1 1 in. 0"6"'6 "" 

3. Multiply3ll/r. 4«n.7"by36/.7f. 5". 11402.2.4.11.11. * 

4. Multiply 32 1/. 7 i. 5" by 9/. 3 i, 6" 2988. 2. 10. 4. 6. 

5. What is the price of a marble slab 5 feet 7 inches long, aiti 
1 foot 10 inches broad, at 6 shillings per foot ? Jns. <£3 1 5. 
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In the calculation of Freight 40 cubic feet make 1 Ton, 

Length, breadth, and depth, given to find the solid content*' 

Rule. — MulHfdy the lengthy breadth^ and thicknesa^ continualfy 
tpgether-^he firoduct will be the aoHd content in/eet^ i^c» 

, If lower denondnationt ariae^ it is better to reduce them to the de- 
cimal of the higher y in calculating the /trice* 

EXAMPLE* 

Required the solid content and freight of a bale of dry goods, 
4 feet 2 inches long, 2 feet 6 inches broad, by 1 foot 8 inches 
deep, at fiSO per ton. 

4 ft. 2 in, X 2^. 6 in. zulO ft. Sin, sufierfice. 
\Oft, 5 in,x I ft, 8 in,^\7ft, 4 in, 4'' aoHd contents^ 
And \7ft. 4 in.4"s:l7.S6lft, 
Then as 40 ft, : 30 :: 17.351 : to gl3.02. Am. 

Required the solid content and freight of the following^ bales 
of dry goods. — viz. 

Long, Broad. Deefi. SoUd content, 

ft, in, ft. in, ft. in. ft, in* 

M. 1. 4 6 2 4 1 7. 

2. 5 2 2 2 2 4* 

3. 3 6 3 16. 

4. 4 2 3 1 4. 

At $20 fier ton, SoUd content j 70 5 114. 

Ans. %ZS.2Sy freight. 

' Reqmred the freight of a bale of goods 8^. 4 in. long, 7ft,. 
2 in, broad, 3^. 6tn. deep, at %\0.per ton. Ans. 32.25.. 
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A short Introduction to Mechanics, 

IN 'WHICK THE SEVERAL POWE&S ARE E^tEMPLIFIED IN THE 
CALCULATION OF SUNDRY PRACTICAL QUESTIONS. 



X HE theory of mechanics is justly considered an in<li^)ens£U>le 
part of polite education ; it is a science of great utility and pleas- 
ing speculation ; by it we are taught h<^ to overcome the inac- 
tivity and gravity of matter^ and compel it to act subserviently to 

our wishes* 

By a combination of the several powers we construct machi^Ks, 
by which arts, sciences, and manufactures are improved. 

In this short system is given calculations and explanations of 
the several powers sufficiently for cortimon uses- The compass 
of such a volume as this must be the only excuse for its brevity j 
for the chief design of this essay is to give a spur to genius, and 
create a taste where lucid talents lie concealed, that require only 
the breath of novelty to blow the latent spark, that may yet illu- 
mine our American hemisphere. 



Dqfinilions. 

Density is the proportion or quantity of matter in any body, 
to the quantity of matter in any otlier body, of the same dimen? 

sions- 

Force is a power exerted on a body to move it : if it act in- 
stantaneously, it is called precidon or imjiulse ; if constantly, it is 
called accelerative force* 

Velocity is a pn^erty of motion, by which a body passes 
over a certsdn space in a certain time, and is greater or less, as 
it pa?ses over a greater or less space in a certain time. 

Quantity of motion is the motion a body has considered^ 
both in regard to its velocity and quantity of matter* 
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S34 ^ Mechanics. 

Vis iNBRTiifi is the innate force of matter, by which it reslsttt 
any change, striving to preserve its present sbite of rest or motion* 

Gravity is that force wherewith a body endeavours to fall 
downwards : it is called abeoiute gravity in empty space, and r^* 
leOive gravity when immersed in a fluid. 

Centre of gravity is a certain point of a body, upon which 
the body, when suspended, will rest in any position. 

CeiItre of motion is a fixed point, about which a body 
moves ; and the axis of motion is a fiixed line it moves about* 

The alteration of motion, by any external force, is always pro- 
portionable to that force, and in dii^ction of the right line in 
which that force acts* 



Tht Foundation qf Mechanics. 

If we consider bodies in motion, and compare them together, 
We may do it either with respect to the quantities of matter they 
contain, or the velocity with which they are moved ; for the hea* 
Vier any body is, the greater is the power required to move it, or 
stop its motion^ and* the swifter it moves, the greater is its 
force : so that the whole force of a moving body is the result of 
its quantity of matter, multiplied by its vek)city ; and when the 
products of the respective quantities of matter in two or more 
bodies are equal^-their forces will be so too* 

EXAMPLE. 

A body, wt. 40 lb, moves with a velocity of 40 feet m one second* 
Another, wt. 8 lb* moves with a velocity of 200 ft. in do. 
Another, wt. 4 lb. moves with a velocity of 400 ft. in do. 
Required the proportion of their forces* 

^6x200^1 600 1*^"*^^' '^^ fi^^^^ 9f if^^c ^oSes 
4 K 400= 1600 J ^'-^^y^^^- 

Upon this easy principle the whole of mechanics depends ; for 
it holds universsdly true, that when two bodies are suspended on 
any machine, so as to act contrary to each other, if the machine 
be put in motion, and the perpendicular ascent of the one multi- 
plied into its weight, be equal to the perpendicular descent of the 
other multiplied into its weight, these bodies, however unequal, will 
balance each other in all positions ; for, as the whole ascent of the 
one is performed in the same time with the whole descent of the 
other, their respective velocities must be"tiirectly as the spaces 
they move through ; and the excess of weight in the one, is com- 
pensated by the excess of velocity m the other. Upon this 
principle, it is easy to compute the power of any machine ; 
for it is only finding how much swifter the power moves than the 
weight. 
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Velocitiea acquired by heccvy bodlea falltng. 

Proposition* Th6 motion of a body falling freely by the 
attraction of gravitation^ is uniformly accelerated ; for, a new im- 
pression being made every instant by the action of gravity, and 
the eifect of the former impulse remaimng, the velocity of tlie 
felling body must continually increase. 

The velocity acquired by a &lling body, in the first second of 
time, is found to be about 16*083, and this velocity is accelerated 
in proportion to the square of the times; but 16.1 feet is near 
enough for calculation. 

Therefore) to find what space any body has &llea through in 
9XXY ^ven time : 

Rule.— v^« sq. 1 sec, : 16.1 feet :: aq, given time : feet re- 
qtdred^ 

EXAMPLE. 

Required the space Men through by a body which has been in 
motion 11 seconds. 

sec, feetn sec, feet. 
As 1,* :: J 6.1 :: 11,* : 1948.1 jins. 

1 = 1 6. 1 passed over in l.sec* 



Otherwise^ 
Multiply 1 6. 1 by as ma- 
ny of the odd numbers, 
beginning from unity, 16.1 x< 
as there are seconds in 
the given time ; the sum 
total will be dhe space 
fidlen through* 



3= 48.3 . . - . 2 

5= 80.5 - . - - 3 

7=112.7 - ... 4 

9=144.9 - ... 5 

11 = 177*1 , . . . 6 

13=209.3 - ... 7 

15=241.5 ... - 8 
17=373.7 . , - . . 9 

19=3Q5.9 .... 10 

L21=338.1 - . . - ll' 



^ Space fallen thrwigh in 1 1 seconds^ 1948.1 as before. 

Therefore, to find the acquired velocity of a falling body, in any 
given second of time, take the seconds as indices^ and the odd numbers 
tis the terms of an enithmeticalfirogression'-^hefiroduct of am/ gtven 
term^ and 1 6. 1, wHlbe the acquired velocity for that tim£ s t'vdce the 
exponent^ or index^ — 1, will be the term required* 

A stone, falling from a precipice^ was 19^ seconds in descent : 
What space did it fall through I Ans. 6\^%025feet. 

To find the time of aacent or descent : 

Rule*— .tAs 16.1 feet, : 1,^ sec. :: distance fallen : square 
of lime in seconds; then ^^=time. 

EXAMPLE. 

In what time would a bullet pass through 400 feet descent ? 

Ana^ 5 *ef « nearly. 



tSb Mechmdcal Powert, 

The tamejbree ivhUk aeceUrain a faUing body, acting in an oft~ 
ficmte difKtian an a body throtan u/Kuarda, muit tetard it ; and since 
the action of gnrmtation it uniform, in •whatever time it generates 
any velocity in a fiiUing body, it must, in the tame time, destroy t/lf 
tame velocity in a rising body : therrfire a body viU descend Jront 
any height in an ei]Val tfiSce of time, and with equal Jbrre to that vdth 
which it was firojecied to that height. 

Thefirce with which a body descends to the earth, it as it» quan- 
tity ff matter multiftlied into its acquired velocity, in the last second 
of its descent. 

EXAMPLE. 

Suppose a bullet, 7 lb. wt. be projected from a piece of ord- 
nance perpendicular to the horizon, and that the time of ascent 
and descent be 1' 20": Re<iuircd the hei{jht to which the ball 
was thrown, and the force with which it descends to the carth- 

Firat. 1.' 20."-^2=40" time qf ascent or detceTU. 

Tlienas 1,' ! 16-1 :: 40,^ : 25760 /crt high i and at ii de- 
scends 90 far in 40", the ratio qf descent for the last second it 
(79x16.1)= 1271.9 ^W: this, mult jfilied hy the quantity of ntat- 
ler, viz, 7 tb. gives 8903,3 lb. the firce or momentum vith tefdch it 
ttrikea the ground. 

Mechanical Powers. 

The lever is a bar movable about a fixed point, which is called 
its fulcrum oTfirt^. In theory, It is considered as an inflexible 
line, without weight. 

T/ie lever it of three orders. 

Jh the first, the fulcrum or prop is between the wdght and 
the power. 

In the second, the weight is between the prop and die power ; 
and, 

In the third, the power is between the weight and the prop- 

FIRSt ORDER. 

Proposition 1. A power and weight, acting on the arms of 
a lever, will balance each other, when the distance of the power 
from the prop is to the distance of the prop from tbe wd^it, as 
the weight is to the power reciprocally. 



Let the leveiv «> *> <^j be supported by the prop 6 ; if the wt. 
^9«iii]tiplied into a by he equal to the power c, multiplied into b c, 
the weight and power will balance each other : Or, a 6 will be to 
^ Cy as ttie weight is to the power reciprocally. 

EXAMPIfE* J 

What weight will a man be able 1 00 — 7 J =92^ longer urm, 
td raise, who presses with a force 

of \i cwt. on the arm of an equi- TTien reciflrocalkf. 

poised handspike, 100 inches long, in, cwu in. ctvu 

which rests on a fulcrum, 7| in- M 924- : l-J- « 7^ : 18|a«*. 
ches &om the other end ? 

Proposition 2. The statera, or steelyard, is of this order- 
By this ma<?hine the diiFerent weights of bodies are ascertained, 
by Otoe single weight, which acts as the power- 
Let the bar, a x, be divided into any number of equal parts, and 
exactly poised or balanced at d ; let the power, /2, equal to 1 lb« 
be applied on any part of the longer arm, d x, it shall counter- 
poise as many lb- suspended at «r, as are equal to the number of 
parts counted from d tofi* 




For if /r equals 1 lb. and placed at the first division in the arm, 
« j7, it would balance 1 lb. at w ; but being placed at 8, it coun- 
terpoises 8 lb. at w. 

What weight, applied 70 inches from the centre of motion, 
will equipoise a hhd. of tobacco, wt. 9^ cwt. freely suspended 
from a steelyard, at 2 inches from the said centre ? *km, 30 j. Id, 

The shorter arm of a balance is 27 inches, the longer arm 36 
inches : How many lb. suspended on the longer end, will equi- 
poise 20 lb. on the other ? j^ne.A 5 Id, 

The beam of a balance measures 63 inches, and 20 lb. on one 
end equipoises 1 5 lb. on the other : Required the length of each 
arm. ' j^ns, 27 and 36 incheis* 



SECOND ORDER OP LEVfiRS. 

A lever of the second order has the weight between the prop 
and the power. 

In this, as well as the former, the advantage gsuned is, as the 
distance of the power from the prop, is to tlie distance of the 
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weight from the prop ; for the respective velodties rf thie power 
and weight are in that proportion. 
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Proposition 3. Thus, if a 6 be a lever on which the weight, 
w, 5 lb. hangs,. at the distance of 1 inch from the prop, s and/^, 
equal to 1 lb. 5 inches from the prop, the power will just sup- 
port the weight ; and a small addition to the power will raise the 
weight 1 inch for every 5 inches the power ascends. 

This lev^ explains why two men, carrying a load on a pole be- 
tween them, bear unequal shares of the weight, in the invei^ 
proportion of their distance from it ; for the nearer either is to 
the weight, the greater part he bears ; and if he goes dirbctif un« 
der it, he bears tiie entire. 

This may be applied to two horses of imegtial strengthj (in 
drawing weighty drafts, or ploughing) by dividing' the beam they 
fitdlj $0 that the fioint qf attractUm may be aa much nearer to the 
stronger horse than the weaker^ as the strength of the one exceeds 
that of the other. 

If a lever be 1 00 inches long, 1 00 — 74zz:92| 

what weight, lying 7| inches 

from the end, may be moved Then recifirocaUy^ 

with a power of 1 68 lb. lifting in* lb. in* lb. 
at the other end ? As 924. :: 168 :: 74 : to 2072 ans. 

Oars^ rudders of shifts^ cuttuig-Jcmves fixed at one endy doors 
moving on hinges^ Sfc. Sfc^ belong to this order* 



THIRD ORDER. 

In this lever, we suppose the power and the weight to change « 
places, so that the power may be between the weight and the 
pi*op. That there may be a balance between the power and the 
weight, the intensity of the power must exceed the intensity 
of the weight, just as much as the distdhce of the weight from 
the prop exceeds the power. 

It is evident, that the force of the power is increased by the 
two first kinds of lever, being adapted to produce slow motion by 
a swift one : but this order serves to produce a swift motion of 
the weight, by a slew motion of the power. This order may be 
applied to tKe muscles of animals, particularly a man's arm. 
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Proposition 4. Let r be the prop of the lever; a, 6 and w, 
» weight of I lb. placed three times as hr from tlie prop aa the 
power, fi, which acta at/, by the cord going over the fixed pulley, 
d. In tiis case, the power must be equal to 3 lb. in oi-der to 
support the weight of 1 lb. 

A weight of 1^ lb. placed on a man's shoulder, ia no more than 
Its absolute wdght : What differenix will he feel when the wt, is 
applied at his elbow, being 1 3 inches, and in the palm of hia hand, 
being 28 inches from his shoulder; and how miich roust his 
muscles draw to support it at ri^t angles, that is extended right 
out ? »*M. l&lb.al tlie eliow, 42 lb 'at thefialm, dtf. 34. 

714* second mtchamcal fiovier it the wheel and axi». 

Jn this machine, the power is applied to the circumference of 
the wheel, arid the weight to the axis, by means of a cord wind- 
ing round it. 

Proposition. An equilibrium is produced in this machine ' 
when the weight is to the power, as the diamete* of the wheel is 
to the diameter of the axis : Foi-, 

Let t/ A be the di< d 

ameter of the wheel ; 
c 0, the diameter of 
the axis ; o, the wt. ; 
and /p, the power. — 
When the wheel has 

performed one revo- e g 

lution, by means of 
the power, /i, the wt. " 
tP, is raised through 
a space equal to the 
circumference of the 

axis ; therefore, the ^ ^ v> 

velocity of the power 

exceeds the velodty of the weight, as the drcumference of the 
wheel exceeds that of the axis. 

Or thia, 

It isplwi, that the wheel and axis iBaIeverof<ihejfr8rorY(<rr, 
«f which thecentre of motion is the line, «t, in the centre of the 
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axis ; the weight, w, is applied at the distance of half c a from 
the centre of motion. If, therefore, the radius, or semi-diame- 
ter of the wheel, exceed the semi-diameter of the axis, as the 
weight 4oes the power, the momenta will be equal, and the power 
and weight will balance each other. To the wheel and axis we 
may refer cranes, mills, the capstan, winch, &c* 




77ie third mechanical fiower ia a fiuUeyj or system of fiulUes, 

A single pulley that only moves on its axis, 
may serve to change the direction of the 
weight or power, but can give no mechanical ad' 
vantage^ being only as the beam of a balance 
whose arms are of equal length and weight. 

Thus, a is, a single pully supporting the 
equal weights «; and /z : The cord d^, to which b 
they are appended^ wiU be equally drawn, and 
the pulley a sustain both the weights, or be 
drawn with a force equal to twice fi* ^ 

« A combination, or system of pullies, whereof 
two, or more, as a and^, nm in a fi:^ed block Xy 
and two othere, c and dy in the movable block 
which r^ses the weight, nvy by pulling the cord at 
/2, which goes successively round the pullies, c, 
dy by Cy and is Atoned to the fixed block at s. 

The purchase of this machine is known by 
considering that the cord is equally stretched 
throughout, by applying two such weights as 
will counterpoise each odier* Thus, if /i be 4 lb» 
it will counterpoise tOy 1 6, because fi is sustain- 
ed by a single cord, and w by 4 folds of the same ; 
therefore a man who pulls at fr with a force of 
100 lb. will poise a weight of 4001b. or r^se it 
by a small additional force. 

A system of pullies can be applied in many 
cases where other engines cannot ; particularly 
in raising great weights. 

If in the solid block a, grooves be cut, whose 
radi arel, 3, Sy 7, &c. and in the block b other 
groves be cut, whose radi are 2, 4, 6, 8, &c. and 1 
a cord be placed round the grobves, they will"^ 
answer the purpose of as many distinct pullies-^ ^ 

every point in each, moving with the velocity of 

the cord, in contact with it the whole friction will be removed to 
the two centres of motion in the blocks a and by which is a great 
advantage over common pullies ; therefore, a man pulling at fi 
with a force of 100 lb. will poise a weight of 1200 at w, because 
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MrxhaTKcai Power*. 

Jt is sustained by one fold of the cord and n> 
bjr 12 folds: PwUlefjuipoise 1200 (for i2x 
100=1200) and a small additional force vrill 
rmse tf higher. a 

THE INCLINED PLANE. 

Ab incUned plane makes an acute or an 
obtuse angle with the plane of the horizon. 

The force with wliich a body descends , 
down an inclined plane, is to that with which " 
it would descend freely as the elevation of 
the plane is to its length. 




Let a A, be an inclined plane, r b, its elevation, and a c, a plane 
parallel to the h&rizon, the body e will remain at rest on any part 
ti Uie horizontal plane, or « small impulse will roll it in any di- 
rection. But kt the body e be placed on the inclined plane a 6, 
the force with which it will descend along the plane, will be to its 
abstdute gravity, as the elevation of the plane to its length reci- 
procally. ET AMPLE. 

Given «Q inclined plane 15, Eievation, 16. Length, 
ekvation .3, weight 40 lb : Re- o* 3' : 40 ;: i'5' 
quired tbe£>rce requisite to sus- — — ■ 

tain it on any partof the plane. 5) ■ - — m-^ 5 

3U>. .Am. 

A. man who exerts a force of 100 lb. io rollii^ a bod; up an 
inclined plane of the same proportions, will sustain 5 times as much, 
and a small additional force will roil the body up the plane. 

The motion of a body descending down an inclined plane, is 
uniformly accelerated ; therefore whatever was demonstrated 
concerning the gravitation of bodies, is equally applicafaje ts their 
descent down incHned planes ; the motion in both caaes being 
the effectof the same power: Therefore, 

The velocity acquired in any given time, by a body descending 
down an inclined plane, is to the velocity ecquirsd by a body &l< 
ling freely in the same time, as the elevation of the plane Is to 
the length ; taid 

The time in which a body moves down tui inclined plane, is to 
that in wtiich it would fall pei^tendicularly from the same height 
£8 the length of the planeis to its elesatiou. 
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THE SCREW. 

The terew is a cylinder which has either a prominent part ot 
It hoUow line passing round it in a spiral form, so inserted in one 
of the opposite kind that it may be raised or depressed at plea- 
sure^ with the weight upon its upper part or suspended beneath 
Its lower surface. 

In the screw, the equilibrium will be produced when the poT^- 
er is to the weight as the distance between the contiguous threads^ 
in a direction parallel to the axis of ijit screw, is to the circum- 
ference of the circle described by the power in one revolution. 

The screw is not a simple machine, because it requires a lever 
or winch to work it, and then it becomes a compound machuie of 
very great force. 

Cut a piece of paper to the figure of 
the inclined plane, a b y^ and fold it 
round a pencil, it will then convey a per- 
fect idea of the screw. While the screw 
performs one revolution, the weight 
may be supposed to be raised up one 
tof the spirate or an inclined plane> 
whose height is equal to the Stance 
between two contiguous spirals, and whose base, y or, the cir* 
cumference of the cylinder and length; x Oy is the ^ral Une* 

THE WEtlGE. 

The wedge is coniposed of two inclined planes, whose bases 
are joined; its properties are so well known that it is superfluous 
to say more than that it is a power of very great force and use. 

When the insisting forces, and the powers which act on the 
wedge, are in equilibrio, the weight will be to the power, as the 
height of the wedge to a line drawn from the middle of the base 
to one side, and parallel to the direction in which the resisting 
force acts on that side. 



SCHOLUM. 

In theoiy of the mechanical powers, we suppose all planes and 
bodies perfectly smooth; levers to have no weight; cords to be 
perfectly pliable, and the parts of machines, to have no friction ; 
but k is found, in practice, thai few ccnnpound machines but re- 
qi^re a third part more to work them when loaded, than what is 
sufficient to cmistitute an equilibrium between the weight and the 
power. 

The inequality of the surface, on which any body moves, is 
called friction, which prevents the accurate agreement of many 
>expenmeats in mechanics with theory. 
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FrieHon is an uniformly retarding force in hard bodies, not sub- 
ject to alteration by velocity, except when the body is covered 
with a woollen cloth ; in that case, the friction ceases a little with 
the velocity. 

Friction increases in a less ratio than the weight of the body ; 
being different in different bodies. 

The smallest surface has the least friction. 

Wheel carriages are used to avoid friction as much as possi- 
ble : A wheel turns round on its axis, because the several points 
of its circumference are retarded in succession by attrition, while 
the opposite points move freely. Large wheels meet with less 
resistance than smsdler from external obstacles, and from the 
friction of the axle, and are more easily drawn, having their axles 
level with the horses ; but in uneven roads smajl wheels are used, 
that in ascents the action of the horse may be nearly parallel 
with the plane of the ascent, and therefore may have the greatest 
effect. 

Vibration of Pendulums. 

A pendulum is a heavy body hanging by a cord or wire, and 
movable with it upon a centre. 

The vibrations of a pendulum are produced by the force of 
gravitation. 

The time of ascent and descent of a pendulum, is equal to the 
time in which a body falling freely, would descend through eight 
times the length of the pendulum. 

The jytmc^ in which pendulums of different lengths perform 
their vibraljbns, are as the square roots of their lengths. 

The lengths of pendulums, are to each other, reciprocally, as 
the square of their vibrations in the same space of time. 

A pendulum, whose length is 39.3 inches from the point of 
suspension to the centre of oscillation, will make 60 vibrations in 
a minute. This ie called ttandard length* 

EXAMPLE. 

What difference i^ there in the length of two pendulums, the 
one vibrating 4 seconds, or 120 times in a minute, ttte other vi« 
brating double seconds, or 30 times in a minute ? 
130,* = 14400 square vibrations. 
30,» ::;: 900 do. 
60,*= 3600 do. do. in 1 hour. 
Then it will be* reci/iroeallyy 
vibm inches, inches, 

as 3600 • 39 2 -5 ^^^^ ' ^'^ '^^' half seconds. 
as6buu , jy.J .. ^ j^QQ . ns.^vib. double seconds. 

Answer. 
If the length of a pendulum be given, and the numb^ of vihra* 
tions in a minute required. 
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'Rishz.^^B given Ungth : standard length :: square' rf^OvS)* t 
square of the number reqidred* 

EXAMPLE. 

Required the number of vibrations in a minute, by a pendu- 
lum 156.8 inches long. 

60*z;3600 in, in, sq.vibm sqmVid, 

Then as 156.8. : 39.2 :: 3600 : 900 
and ^900iz30 vibrations^ Ans* 
What difference is there between the number of vibrations 
made by a pendulum 6 inches long and another of 12 inches, ia 
an hour's time ? Jns. 2695.08. - 

What difference is there in the length of two pendulttms, the 
first swinging 30 and the second 100 times in an hour ? 

Jns, 42806 /eet 4.8 inches* 
Required the length of the pendulums that will swing cmce ill 
a third, once in a minute, once in an hour, and once in a day. 
jifienduium that vibrates thirds .0108 inches, 
jl 1 2. Once in a minute^ 2 miles \ Jiir, 32 fioles 4 yards.^ % 
Ans. < « Q^^ .^^^ ^^^^ BOXSndles 1/. IH fi. I y. y|i 

Once in a day^ .4618472 mks Sf* 32/i. 4 ^. J l^ 



Miscellaneous Exercise. 



1. The globe of the earth, under the line, is 360 degrees in 
circumference, each degree 69-^ miles; and this Ix^y being 
turned on its own axis in 23 hours 56 minutes, at what rate an 
hour are the inhabitants of Bencoolen, situate under the line, car- 
ried about from west to east by this rotation ? Ans. 1045-J.J|. ndles. 

2. Three merchants. A, B and C, trade in company ; at mak- 
ing up accounts, it appears that A and B together gained £\Z 10; 
B and C together £\2 12 ; and A and C together £\\ 16 6: 
What did they severally gain ? 

Ans. A o6'6 7 3, B e£7 2 9, and C «£5 9 3. 

3. Some others advance in trade, viz. W, X and Y raised 
i^350 10; W, X and Z c£344 10; X, Y and Z made up a 
stock of je400, and W, Y and :j contribute <£378 4 : in the 
conclusion, they parted with their joint property for 450 guineas : 
What did they gain or lose by their adventure \ 

Ans. £\% \\ 4 sterling lossm 

4. There is a mast or pole, ^ of its length stands in the 
ground, 1 2 feet of it in the water, and ^ of its length in the air, 
or above water : What is the whole length ? Ans, 21 1 feet. 

5. What quantity of water must I ad^ to a pipe of mountidf^ 
wine, value ^'33, to reduce the first cost to 4s. 6d. per gallon? 

Ans. 20f gallons. 
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6. There fdre 3 pieces of liaen ; the one is 9 yards shorter than 
tile other, and cost <i'3 Ifs. ; the other piece, at the same price, 
cost £S 1 29. : I demand how many yaotls are in both pieces, 
and the price of 1 yard* 

Am, longett 60, 9horte9t 51 yards^ at \\ sfdthnga per yd, 

7. A piece of satin cost a certain sum, and being sold for 
«f 3 10«. there is lost f- in a shilling : What was the first cost I 

An8. £s 16 8. 

8. With 1 3 gallons Canary, at 6«. Scf. the gallon, I mingled 20 
gallons white wine, at 5«. and 10 gallons cyder at, 3«. die gal- 
lon : How am I to sell a quart of this mixture, so as to clear 
*10 per cent, f jins. \6^^,fier quart, 

9. A is dispatched on a commission from Washington to 
Boston, distant by computation, say 350 miles, and his route is 
settled 22 miles a day ; 4 days after, B is sent after him with 
fresh orders and is to travel 32 miles a day : Whereabout on the 
road will B overtake A ? Jim, 68^ rnUes on tfda side Boston, 

10. If 6 lb. pepper be worth 13 lb. ginger, atfid 19 lb. ginger 
be worth 4^ lb« ck)ves, and 10 lb. cloves be equal to 63 lb* of su- 
gar, at 5d, per lb. what is the value of 1 cwt. of pepper ? 

Ans. £7 19 3. 

] I, If 30 men can perform a piece of work in 1 1 days, how 
many men must be added to finish another 4 times as big in -f of 
the dme f Ans, 600 men, 

12* A may-pole, 50 feet 1 1 indies high, at a certain time of 
day casts a shadow 98 feet 6 inches long : I would hereby find 
the breadth of a river that is running 20 feet 6 inches from the 
foot of a* steeple, 300 feet 8 inches high, when the extremity of 
the shadows of the steeple reaches 30 feet 9 inches beyond the 
stream. Ans, 5^0 feet 5 inches^ nearly, 

13. A tradesman increased his estate annually -j, abating 
£\O0y which he usually spent in his &mily ; and at the end of 
3^ years foimd that his neat estate amounted to a£'3154' 118: 
What had he at out-setting ? jins,£\^\\ 12 9 J. 

14. A can do a piece of work in 10 days, B alone in 13 days : 
Set them both about it together, in what time will it be finish- 
ed ? Ans, 54 j- days. 

15. A cistern' is supplied with water by one pipe, of such 
bigness that if the cock A, at the end of the pipe, be set open, 
the cistern will be filled in ^ an hour ; but at the bottom of the 
cistern .are two other cocks, B and C, whose capacities are such 
that, by the cock B, set open alone, (all the rest being stopt) the 
cistern, supposed to be full, will be emptied in If hours, and^bjr 
C alone in 2 j- hours. Now, because more water will be infij)||^: 
by the cock A, than can be expelled by the cocks B and C in t 
same*time, the question is, in what time the cistern will be filled, 
if all the three cocks are set open 4t once ? Ans, I ^-^ h, nearly,. 
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16.' Th«« 18 tax island 36 Buks in compass: Now if, at the 
same time, and from the same place, two footmen, A and B, aet 
forward to travel round said udwl, and follow each otiier in ^leK 
a manner that A travels every day 9 miles, and B TmUes : In 
what time will they meet again*— also, how many miles, and how 
often round the island has each travelled ? w^n^. 4^ times /or Ay 
Z\ times round far jB, 1 8 days before they come together • 

17. If ^ 100, put forth at interest at a certain rate, will, at the 
end of 2 years, be augmented to ^fll^t^^, compound Uiterest 
being computed ; What principal and interest was due at the 
first year's end ? An»» JE\0&» 

18* If (flOO, put forth at interest at a certsun rate, will, at the 
end of 3 years, be augmented to <^ 11 5*7625, compound interest, 
what principal and interest will be due at the first year's end ^ 

Arts. £\0S. 

1 9« An accountant told a gentleman who had constantly 8 pep- 
sons at his table, that he would gladly make a ninth, and was wil- 
ling to give 200 guineas for his board so long as he could place 
the same company at dinner, differently from any one day before ; 
this bdng accepted, what did his entertainment cost him per 
year? Ana. 50|^4||^. 

20* A has kerseys at <£4 5 a piece, ready money ; in bar- 
ter he charges them at £s 6 0, and half of that recpured down^ 
B has flax a^ ^d» per lb. : How ought he to rate it in truck, not 
to be hurt by the extortion of A ? Ana. 4|4^« or 54. nearly. 

31. Put out «£384' at interest, and in 8j. years there were 
«£542 Sa. found to be due : What rate of interest could then be 
implied ? Am. 5 fier cent. 

22* M of Amsterdapi, oilers N of Londcm, to remit O of 
Paris, at 5Ad. sterling per crown, and to draw on P of Antwerp, 
for the value at 33-^ shillings Flemish per pound steiiing ; but as 
soon as N received tliis commission, the exchange was on Paris 
at 544^ per crown : At what rate of exchange ought N to draw 
on P, to execute his orders, and be no loser I Ana. 33«. 2-|^^ Flenu 

23. Three persons enter joint trade together, to which A contri- 
butes ^210, B of 3 12; they clear c£ Up, whereof c£37 10«. be- 
longs of right to C ; C's stock, and the several gains of the other 
two, are required? C C'a atock^ £\90 19 6 

Am. <A*againj 41 4 8f||. 
iB'again, 61 5 3|44- 

24. A, B and C, will trench a field in 12 days ; B, C and D, 
in 14; C, D and A, will do it in 15, and D, A and B, in ISdays: 
In what time will it be done by all of them together, and by each 
of them singly ? r 1 0.83Q95 daya by them all together. 

\ A 47.848 daya. 
Am. < B 38.969 do. k - , 
)C27A9^do. > ''^S¥ 
\^D\UA76do, 



^-•SiV 



^ 



MaceSane&uB Exercise. 347 

25. A, B and C, make a company; A put in share of die 
Btock for 5 months, and hid claim to 4 of theproiBt: B put in his 
Ibr 8 months, C advanced ,£400 for 7 months, and required on 
the balance, |- of the gain ; the stocks of the other two adventur- 
ers are sought. ^ J <£168> •^'*«^oc*. 

I 70, B*9 do. 

26. If ^120j. is to be distributed among 3 persons. A, BandC, 
In such sort that as often as A takes 5, B shall take 4, and as of- 
ten as B takes 3, C shall take 2 : What is each man's share ? 

Jins. A£^\^§^ B£a\.^ C£27.^ 

27« What sum of money, at 3^ per cent, per annum, will 
clear ,£38 10 in a year and quarter's time ? jfns. c£880. 
- 28. X, Y and Z, working together, will complete a stair-case 
in 12 days ; Z can do it alone in 24 days, X in 34 : In what time 
can Y get it done himself? jhis. 81| day*. 

29. Two merchants enter into partnership, and each put in 1 2 
pieces of cloth ; but those of A cost <£4>l more than those of B : 
The cloth bdng sdd, they find they have gained c£273|, of which 
B has for his share ^122^: The question is, to know at how 
much a piece each of their cloths was valued. 

jfna. A'8 at £2\j B*8 at £\7 per piece. 

30 A person dying, left his wife with child, and by his will 
ordered, that if she went with a son, f of the estate should belong 
to him, and the remunder to his mother ; and if ^e had a daugh- 
ter, he appointed the modier f, and the daughter \ ; but it hap- 
pened she was delivered of both a son and daughter, by which 
she lost in equity .£2000 more than if it had| been only a girl : 
What would have been her dowry if she had only a son ? 

Am. <£1750. 

SI. In a distress at sea, they threw out 17 hhds. sugar, 
worth £%^ per hhd. the worth of which came up to but f of the 
in«£go they threw overboard ; besides which they threw out T^ 
Iron guns, w<Mth .£'18 10 a piece ; the worth of all these came 
to f of -^ (^ the ship and cargo : What value came into port \ 

Am. .£4337 15 6|. 

32. Three persons purchase a West-India ship, toward the 
payment whereof A advanced I, B -f, and C .£] 40 : How much 
paid A and B, and how much of the vessel had C ? 

Ans. A paid £267 tV) ^ iC^OStV > C'a part |^. 

33. A and B join stocks and purchase brandies : A's stock was 
«£l9 19 8 more than B's; now by selling their brandy at 55 
shillings per anker, A cleared <£74 1 1, and B ,£52 10: The 
quantity of brandy is required, and the gain upon the anker. 

Am. 88 ankers. Gainy £\ 8 10^. 

34. A lets B have a hhd. of sugar, of 18 cwt. worth 3U. for 
42«. tfte cwt. \ of which he is to pay in cash ; B has paper which 
<:ost 14«. the ream, which he gives A at i5« and td.i Which 
l^edmostby the bargain? Ans.Agaim£7 9 3 more than B^ 
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35* A9 for a 9 months adventure, received ^20, B for one of 
7, received 23 guineas and \b, and 9d, over; and C, for lyuig 
out of his contribution 5 months, had a title to «£32 Irish ; the 
total of their adventures multiplied into their respective dmes, is 
640 : What were their particular stocks ? 

A ^18 3 6. Bif30 13 5^ C^52 6 lOf. 
' 36. A had 1 5 pipes of Malaga wine, which he parted with to 
B, at 4 J per cent, profit, who sold them to C for ^^38 1 1 6 ad- 
vantage; C made them over to D for C^OO 16 8, and cleared 
thereby 6^ per cent. : What did this wine cost A per gallon ? 

Jna, £0 4 ^ficr gallon* 

37. A, B and C, make a company, and put in together, ^^3860 1^ 
A's money was in 3 months, B*s 5, and C's 7 mcmths; they 
gained jC234, which was so divided that 4 of A*s gain was equal 
to -I- of B's, and -}■. of B's to ^ of C's : What did ea<^ gain and 
put in? Am, A gained £ 52 j B £7% C £104% 4*9 9tock 1400, 
B's 1260, Ca 1200. 

38. If 3 dozen gloves be equal in value to two pieces of ribboR, 
3 pieces of ribbon to 7 doz. points, 6 doz. pdnts to 2 yards Flaa« 
ders lace, and 3 yards of Flanders lace to 8 1 shillings, how many 
dozen pair of gloves may be bought for 28 shillings I 

<An», 2 dozeru 

39. A, with intention to clear 30 guineas on a bai^gain with B, 
rates hops at 16 pence the lb. that stood him in 10e/« : B9 appris- 
ed of that, set down malt, which cost him 10«. lOd, per barrel, at 
an adequate price : How much malt did they contract for ? 

4n8» 420 6uaMf, 

40. A, in order to put off to B 720 eUs ei damaged Holland) 
worth 5«. per ell, at 6« 8^. proposes, in case he has half the va- 
lue in money, to give B a discount of 10 per cent. ; the rest A is 
to take out in saffron, which B, apprised of the whole numage- 
ment, rates, in justice, at 309. per lb. : Pray what was it really 
worth in ready money, and what quantity of saffron was he to de- 
liver oh the change. ^nd. 721b, 209,p€r1b» 

41 • Laid out on a lot of muslin, £4BS 1 1 ; on examination of 
which, two parts in seven proved damaged, so that I could make 
but 5«. and 6d, per yard of the same, and by so doing lost £49 6 : 
At what rate per ell am I to part with the undamaged muslin to 
make up said loss ? jine. 1 2« Sd*-^^ ficr ell. 

42. A young hare starts 5 rods before a greyhound and is not 
perceived by him till she is up 34 seconds; she scuds away at 
the i*ate of 1 2 miles an hour, and the dog, on view, makes sibr 
her at the rate of 20 : How long will the course hold, and what 
ground will be run, beginning with the outsetting of the dog ? 

Jlna, 170%^ feet and 5BJ^ seconds, 

43. A reservoir of water hath 2 cocks to supply it, by the first 
it may be filled in 44 minutes, by the second just in an hour; 
and It hath a discharging cock by which it may, when fiill, be 
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emptied in -^ an baur : Now suppose these three cocks, by acci- 
dent, should all of them be left open, and the water should chance 
to come in \ what time would this cistern be in filling I 

Jns. 2^Aour9. 

44. There are 100 stones, which lie 1 yard from Uie other ; 
and ther is a person employed to gather them up, ooe by one, 
and bring them to a basket that stands one yard from the first 
stone : The question, is, to know how many miles he will go be- 
fore the last stone is brought into the basket ? . , 

jlna*' 5 ndles^ S/iirlongs^ 220 yd8. , 

45. ,What ought a man to give down in ready money, for the 
reversion of jCtOOO a year, to continue 20 years on a lease that 
cannot commence till 10 years hence, allowing the purchaser 
compound interest at 6 per cent, per ann. ? jina. £SS70 19 10* 

46% A minor of 1 4, had an annuity left him of £70 a year, the 
proceeds of which, by will, was to be put out both principal and 
interest yearly, as it fell due at 5 per cent, until he should arrive 
at 2 1 years of age ; the utmost improvement being thus made 
on this part of his fortune, what had he to receive I 

Jim^ jC569 18 9|. 

47. Value the lease of a house in tolerable repair the rent 
jC54 1 7 a year, the ground rent 7 guineas *, 3 years of it only to 
come, the rent payable every 6 months, discount per compound 
interest (»i this kind of purchase at 10 per cent. 

Am, £\20 10 11+. 

48. A lease for 7 years is agreed for at £250, fine on the old 
rent £44 a year ; but the purchaser being desirous to reduce the 
rent to £20 per annum, and. pay a proper fine, computing, as be-^ 
fore, after the rate of £10 a year : To what must the fine be ad- 
vanced? jl3%8, £366 16 10. 

49. Suppose I would add 5 years to a running lease of 1 5 years 
yet to come, the improved rent being £ 1 86 7- 6 per annum, what 
ought I to pay down for the fiivour, discount being aUowed at 
4 per cent per annum, compound interest ? Ans^ £460 14 l^. 

50. A person dying, left a piece of land on a 20 years lease, 
for £3 1 10 tax free j the profits of this he bequeathed to the poor 
of the. parish, where he was bom, for the first 4 years after his 
decease; the procieeds of the next 6 years he left to the poor of 
the parish where he lived, and the residue, or last 10 years, he 
left to his niece: Now this young woman having money, andl^e- 
ing willing to come into inunediate possession of her uncle's 

^Isuid, comes to a compromise with the parishes on a discount of 
10 per cent. : What did it cost her? . Am, £"193 110., 

5 1. A and B are on opposite sides of a wood 1 34 fatiioms about; 
they begin to go round it both the same way at the same time— - 
A goes 1 1 fatliomin 2 minutes and B 17 fiithom in 3 ; the ques- 
tion is, how many times will they surround this wood before the 

* Guinea £1 Is. 
2 K 
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nimUer overtakes the slower, jina^ A 16^ ttmenj B 17 H$nH 
round before they meet* 

5Q. In what time will the rooming gun be heard in Newarkf 
allowing tlie distance, between York and Newark, to be 9 miles ? 

Ana. i-l-^^ aecond»m 

NoTE-^Sbiiiz£f, (ifnotirOtrrufUed) U Jbundy by exfterimentj to 
mrve about 1 150/eet in a second of time* 

53* If I see the flash of a piece of ordnance fired by a vessel at 
sea, and hear the report a minute and three seconds afterwardS) 
how far is she off, reckoning the passage of sound as before ? 

Ahbm 13 mitea Sfur. SO^ftplea* 

54. Divide if 450 betwech A, B, C, D, E and F, and giveB 
twice as much as A,+ ^9 C three times as much as A,+ 1, D ad 
much as B and C together, +4, E as much as D and C,+5, and 
to F, as much as A, B, C, D and E,+6. Query the amount (^ 
each? . Ana. A £}0, B 25, C 31, D 60, E 96, and F 228. 

55. A gentleman a chaise did buy, 

A horse and harness too;, 
Which cost the sUm of three score pound— 
" Upon my word 'tis tme. 
The harness came to half the horse> 

The horse to half the chaise, 
!But if thoU canst their values find, 
Take them and go thy ways. 
Ana* c/udae£^4 5 S^horae£\7 2 I0^harneaa£s 11 5f. 

56^ When first the marriage knot was ty'd, 

Betwixt my wife and xne ; 
My age did hefs as lar exceed. 

As three times three does three $ 
But after ten and half t^ years. 
We man and wife had beeti. 
Our ages then appeared to be, 
As eight is to sixteen. 
Now Tyro, skilled in numbers, say. 
What were our ages on om* wedding day? 

Afi»^ her age wda 1 5, Am 45% 

57. A vintner has a cask of ^ne, quantity 500 gallons ; df 
which he drew 50 gallons, and tl»n filled it up ¥dth water, and 
did so 5 times : I demand how nmch wine i^d water there was 
left in the cask? Ana, 295 a^j'^ vdne^ 204^^ water. 

58. A vintner has a cask of wine contaipiug 500 gallons, of 
which he drew 50 gallons and filled it again with water; he drew 
Idle next time 40, the next time 30, the next time 20, and the 
tiext time 10 gallons, still filling Jt with water as he drew : I de- 
mand how much wine and how much water is in the cask ? 

Ana, 366^^.^ wine^ 133fm5«wA?r. 



$9» Four mo^chftnt^ gain ^98 in trade; B takes twice as miKh 
«B A>+^2, C thrice as in\ich as B,-f>C49 aod ^ as much as ft 
and C together>+iC^ • How much is each man's part ? 

^ns. A £4j B 10, C 3^, D 50. 

60. Says A to B, give me 5 shillings of your shillings, and I 
will have S t^mes as many shillings as you have left ; no says B, 
it is more reasonable that jrou give me 5 shilGngs of your shil* 
lings, for then our money will be equal. ^^is. A 2i, B 1 5^ 

61. One being asked the time of the day, answered ^ the time 
]passed from noon^ is equal ta -^^ of the time remaining till mid* 
night: What o'clock was it? -/ins. I hour 36 minutes p, m, 

62. If from a piece (^ cloth I cut ^ — 12 yards, then,t^ere 
is left -I* 4- 20 : I demand how many yards were in the whole 
piece? ^ns. 128 i/ards* 

63. If a mother and two daughters can spin 3 lb. of flax in one 
day, and that the mother can do it in 2t days, and the eldest 
daughter in - ^i days, in what time would the youngest do it 
alcme ? ^m. 6^ days, 

64. Lent £fSj b^ compound interest, which, at: the end of 
4 years, amounted to ^98*2897 : I demand what interest was 
due at the end c^the first year ? ^ns. £$ §s, 

65. A young lady was left a legacy of Xi^^^) which her guar- 
dian (to improve as much as possible) lent out at compound in- 
terest* At the end of 8 years the young lady, being of age, 
takes the management of her fortune into her own haiPKis, when 
her guardian pays her ^^ 1593^848 : i demand what interest was 
due at the end of the first year? */im. £60. 

66. A vintner had a hhd. -oi sherry wine, containing 63 galls. 
^f which he drew 10 galkms, and filled it with malaga ; he drew 
the next time 12, the next 20, and the next time 30 gallons, still 
filling it with malaga as he drew : I demand the quantity of sher- 
ry and malaga remaining in the cask, if, after this, he draws out 
one half without filling it ? ^ 

^^9' ^-liilH «^^^^' 23|^|4f malaga. 

67. How many pears can I have for 1 Is. 3d* if 70 almonds are 
worth 50 chesnuts, and 48 chesnuts 1 pcmiegranate, and 28 lem- 
mens la pomegranates, and 25 pears 10 lemmons, and 108 al- 
monds cost 2^</. ? Jim. 375 fiears, 

68. A merchant loads 2 vessels ; in A 1 50 hhds. and in B 
€40 hhds. of wine ; the ships coming by a certain pass, A pays 
for toll I hhd. and receives 1 2 shillings back ; B pays also 1 hhd* 
and 36 shilHngs more : I demand at how much each hhd. was va- 
lued. ,4ns. £4 I2s. 

69. A ^ts in j^lOO for 14 months, draws £l 1 2 gain ; 
B puts in hr 12 months, . . * lft8 

C puts in jf 100 for ^ 116 

^Required B's stock and C's time* 

JtH^ £*s stock £\ 1 7f, Cs time 1 8|- months. 
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70. DhidejClOOa between A, B, C, D and E, and gife B 
twice as much as A, {—£10) C as much as A and B tog^ther^ 
i+£\0) D as much as B and C ti^^er, (—£40) and £ a& 
mudi as A, B, C and D, (+iC^O) : Query each man's share. 

jhiB. ji£50yB90yClSOyI>2O0y£ 510. 

71. One at a country &ir had a mind to a string of 20 fme* 
horses ; but, not caring to take them at 30 guineas a head, the 
jodcey consented, that if he thought good to take them at a sin- 
gle fai^iing for the first, and doubUi^ it only to the Idth, he 
would give the 30th into the bargaui : This being agreed to, what 
did they sell for a piece ? -^w. £27 6 l^ 

73. A minor, 1 3 years of age, was left an estate of jC 150. per 
annum ; his guardian was left, by his Other's will, >C4Q per ann* 
for his board, education, and other contingent charges, and was to 
put out the surplus at interest for hisbeai^Et, at 5 per cent, simple 
interest: Now, suj^sing no loss of principal. or interest, what 
sum was his guardian to pay him whoi 1^ was of age ^ 

jin8.£\lS8* 
' 73. A set ov^ from London for lincoln, at the very same time 
that B set out from lincoln for London : at 8 hours end they 
meet on the road, and it then appeared that A had trayelled 34* 
miles an hour more than B: At what rate an hour did each 
travel, if the distance between these towns be 100 miles I 

Ana. A 7 j-, B 5 miiea cm hour. 

74. A leaves Exeter at 10 o'clock in the morning, &r London, 
and goes at the rate of 3 miles an hour, without intermissipn ; B 
sets out from London for Exeter at 6 the same evening, and ridea 
3 miles an hour constantly : The question is, whereabouts on 
the road will they meet, if the distance of the two cities be ISO 
miles ? Ansm 6 1 j. mileajrom Exeter m • 

75. A and B, in partnership, equally divide the gain ; A's mo- 
ney was £84 13- 6, for 19 months, and B's for no more than 7 
months : The adventure of the latter is sought ? 

Am. £229 13 I If* 

76. Suppose I would exchange £527 .17 6 English, for dol- 
lars, at 49. 6d. ducats at 5«. HcU and crowns at 6«« Id. per piece^ 
and would have 2 hilars for 1 ducat, and 3 dollars for 3 crowns, 
how many of each sort must I have ? 

Ana, 309 crowrUj 937 doUara^ 463-^ ducats, 

77. A gay young fellow had jf 18200 left him by an old uncle» 
to whose memory he expended 3 per cent, of his whole fortune, 
in a sumptuous funeral and monument ; 9 per cent, of the re- 
mainder he made over to his cousins, forgotten by the old man ; 
with 4 of the remainder he bought a fine seat, and with -f of the 
re^due a stud of horses : he squandered £550 in gaming ; and 
afler having lived at the rate of jC3000 a year, for 1 9 months, and 
ruined his health, he died : What was there left for his sister^ 
who was heir atlaw?. ^;^. ^6324 Oil. 



